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electrastatic latent image on an inexpensive di- 
electric plastic sheet. a The technology offers 
additional benefits. a. Ongoing clinical testing at 
two medical schools. has demonstrated: = 
excellent resolution, approximately 
doubling that of silver halide film. 
The radiation dose is reduced a 
significant percentage*. a 
Both soft. tissue and bone 
detail are observable in the 
image. a Plans are to use 
Electron Radiography in 
automatic systems, elimin- 
ating amplifying screens’ 
and darkiooms at consid- 
erable cost and space sav- 
ings. a If you are interested 
in more information on 
the Xonics Electron Radio- 
graphic System (ERG), 








yom processing. dts light i in- 
sensitive. a And it can be 
read ona. typical view box. 
4-8. Lower cost, lower ra- 
. diation dosage, an im- 
proved image, and re- 
— duced processing time 
are the ingredients in 
this. significant advance 
—dn x-ray imaging. o We 
call it the Xonics Elec- 

- —« tron Radiographic Sys- 

. tem (ERG). It will be 

— “available in about a year. 
The technical base is the 





"s secondary emission of oy write for our technical 
electrons in an imaging i material available on the 
*.— chamber to produce an - subject. 






- Xorics, Inc, is a science based company involved in 
products for the fields of health, safety and pollution 
control. 

ERG is one of our nee Se develapmants, 
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Manuscripts offered for publication and other correspondence relating to the editorial management and 
books for review should be sent to Dr. Traian Leucutia, Editor, 401 Professional Building, Detroit, Michigan 
48201, Original articles must be submitted in fral form. They are published with the understanding that they 
are contributed exclusively to THE AMERICAN JOURNAL or ROENTGENOLOGY, RADIUM THERAPY AND NUCLEAR 
MEDICINE. 

A certain number of illustrations will be supplied free of cost; but special arrangements must be made with 
the Editor and Publisher for excess illustrations and elaborate tables. 

l'ifty offprints are furnished without charge to authors. Additional offprints (up to 200) and reprints (un- 
limited) may be purchased according to a scale of prices that accompanies galley proofs. As soon as each 
issue is printed, the type is destroyed except for offprint or reprint orders in hand. These orders must be 
returned with the corrected galley proofs to the Editorial Office. 

Correspondence regarding subscriptions, advertisements, and other business relating to THe AMERICAN 
Journal or RoeNTGENOLOGY, Rapium THERAPY AND NucLear Mepicine should be addressed to Charles C 
Thomas, Publisher, 301-327 Fast Lawrence Avenue, Springfield, Illinois 62717. (All requests to be submitted 
in writing.) 


Manuscripts should be typewritten, with double spacing, and good margins (not on thin paper) and the 
original as well as a copy, each with a complete set of illustrations and tables, should be sent to the Editor. 
The author should also keep a copy, as the original 1s not returned. The name of the author should appear 
* on each sheet of manuscript. Tabular materials should be typed on separate sheets; likewise bibliographical 
lists, footnotes, etc. The use of abbreviations should be avoided in the text. 

Drawings and charts for reproduction should be made in black (never in blue). Photographic prints of films 
or slides on glossy paper produce the best half-tones. The photographic prints should be no larger than 6X8 
inches, should have no handwriting, lettering or other indelible signs (except professional arrows) on them, 
and should be unmounted. 

All photographs and drawings intended for illustrations should be numbered, the top plainly indicated, and 
an abbreviated title of the paper placed on the back of each one. 

Legends for illustrations should be typewritten in a single list, double spaced, with numbers corresponding 
to those on the photographs and drawings, instead of attaching each legend to its corresponding figure. 

Care in preparation of bibliographies will save much time and correspondence. Each reference in a bibliog- 
raphy should include the following information in the order indicated: Name of the authors with initials; title 
of the article; name of the periodical; year, volume and pages (including the last page). It is requested that 
the authors use the following as model: 

i. Olcott, C. T., and Dooley, S. W. Agenesis of lung of infant. 4m. 7. Dis. Child., 1943. 65, 766-780. 

The month should be given if the reference is to an issue of the current year. An alphabetical arrangement 
of the authors is requested. 

The author should always place his full address somewhere on his manuscript. This is very important and is 
often omitted, 
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Po M. D., P nih G. Le "e. M. D., and pd A. PE. M. a 


LIGNE 
WoW eS Seo" vu» ola ce (ao AD Uv c T ips cal ee JE DONO A 


LR E M E EE ee MEE 
EOOS E e RE A. E E YAN) a LALLOSDT SEL d oL Se I. pT 


Š, a M.D., C A. eey M. D., and Sohn C. ‘Duby A M.D a e ae ee ee ee 
Aorticopulmonary Tonner Angiographic Becaaniti os of Pulmonary Atresia and Coronary Artery- lo- 
Pulmonary Artery Vistula. Khud Krongrad, M.D., Donald G. Ritter, M.D., and Owings W. Kinc aid, 
(EAE MEER O PETT TE A A EES EE ET 
Angiographic Anatomy of the Kugel's Artery: Arteria Anastomotica Auricularis Magna. Benigno Soto, 
Wolleang Jochem, Robert B. Karp, and Alberto Barcia. 00000. a a 
Abdominal Aortography from the Axillary Approach. Michael C. Beachley, M.D., and Klaus Ranniger, 
Ur MERC "ror Hc Ip boas Stn Rte tee es gdp in ok Bis do tees tate 
Roentgenographic Diagnosis of Single Ventricle: Analysis of forty-two Cases. Takahiro Kozuka, M.D., 
Kenji Sato, M.D., Masaoki Fujino, M.D., Yasunaru Kawashima, M.D., and Tadaharu Nosaki, 


Aortic Aneurysms as a Late Complication in the Syndrome of Supravalvular Aortic Stenosis, Peculiar 
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Machlett, a trusted name in x-ray for 75 years, 
offers a full range of components that will — 
improve the performance of any diagnostic 
facility. 

X-ray generation...collimation...image 
intensification are nearly 60% of your total 
equipment investment. That’s why you should 
carefully consider the Machlett reputation for 
reliability, performance and advanced design. 
Machlett means dependability in: 


GENERATION 
Dynamax X-Ray Tubes. A complete line of 
rotating anode tubes assures you of the optimum 
tube for each procedure. Models feature: 
operation up to 150 PKV, combinations of 

KW ratings, field sizes, focal spots: regular, 
grid-controlled or high speed modes. New 
Dynamax 66 is the first x-ray tube to permit 4X 
linear magnification at useful radiographic 
ratings. 

COLLIMATION 
Collimaster A Automatic, 
150 PKV Collimating 
System. Features patented 
entrance shutter located 
inside x-ray tube port 

to reduce off-focus 
radiation. Operates 
automatically in less 


= Trust Machlett — — 
to improve your image — 


than a second. Collimaster M, 150 PKV and 
Duocon M, 125 PKV Collimators for 
manual operation. 


INTENSIFICATION 


Dynascope Cesium Iodide Image Tubes. Single- 


field and dual-field image intensifier tubes; 
available with high resolution (125 line-pairs 
per inch) capability; integral solid state power 
supplv. Optional Dynaview mirror-viewing 
and Dynavision TV-viewing systems. 

For complete information on Machlett 
dependable x-ray products, see your equip- 
ment supplieror contact Machlett Laboratories, 
Incorporated, a subsidiary of Raytheon 
Company, 1063 Hope Street, Stamford, 
Connecticut 06907. 
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New 2nd Edition! ALIMENTARY 
TRACT ROENTGENOLOGY, edited by 
Alexander R. Margulis, M.D.; and H. 
Joachim Burhenne, M. D.: with 54 con- 
tributors. In this greatly exp: anded revision 
of the field's most definitive reference, 54 
internationally renowned experts present 
the latest techniques and procedures for 
radiologic diagnosis of the digestive system 
and give current insights into gastroentero- 
logic disorders. Totally new chapters deal 
with endoscopic camera correlation; gas- 
trointestinal manifestations of systemic 
disease in children; radiologic diagnosis of 
the liver; abdominal trauma; complica- 
tions of drug therapy; and much more. 


September, 1973. 1,689 pages in two volumes 
plus FM I-XIV in each, 81!" » 11", 2,949 illus- 
trations. About $87.50. 


51h Edition!’ TEXTBOOK OF RA- 
DIOLOGIC TECHNOLOGY, by Charles 
. Jacobi, B.Sc, R.T.(A.R.R.T.), M.T, 
(A.S.C.P.); and Don Q. Paris, D.Sc., R.T. 
( A.R.R.T.). Help vour technologist update 
his knowledge with the aid of the new edi- 
tion of this popular basic text. A major 
revision, this new edition includes many 
new procedures, study questions and a new 
chapter on radiation therapy and medical 
use of radioisotopes. New basic informa- 
tion on three-phase supply and 275 new il- 
lustrations, including many multi-view 
photographs with corresponding radio- 
graphs, have been added. 
1972. 555 pages plus FM i-XVI, 7" x 10”, 


667 illustrations, including 1 full-color plate. 
$14.95. 


complete picture 


with these authoritative new guides to radiologic diagnosis and therapy! 


New! COMPLICATIONS AND LEGAL 
IMPLICATIONS OF RADIOLOGIC 
SPECIAL PROCEDURES, by Thomas F. 
Meaney, M.D.; Anthony F. Lalli, M.D.; 
and Ralph J. Alfidi, M.D.; with 15 con- 
tributors, This unique new book can help 
vou assess the risks and avoid the problems 
which often arise from special procedures 
used in diagnostic radiology. Focusing 
squarely on these complications, it tells 
how to prevent them or manage them 
should they occur. The most common spe- 
cial procedures involving angiographic 
techniques and biopsy procedures are dis- 
cussed, along with modes of treatment. 
Legal implications are clearly presented, 
including examples pertaining to special 
procedure malpractice. 

May, 1973. 207 pages plus FM I-XIl, 634" 
x 934", 51 illustrations. $18.50. 


New! CURRENT CONCEPTS IN RA- 
DIOLOGY, by E. James Potchen, M.D.; 
with 19 contributors, Here in one signifi- 
cant new volume is a compilation of expert 
opinion on radiology's most current. de- 
velopments. Se lective information is pre- 
sented on specific areas of clinical research 
which are of vital importance in day-to-day 
practice, Authoritative discussions, all re- 
lated to diagnosis, deal with à wide range 
of topics, including physiologic considera- 
tions, specific diseases and their mecha- 
nisms, systemic considerations, techniques 
and procedures and much more. 

December, 1972. 346 pages plus FM I-XIV, 634" 
x 934", 502 illustrations. $24.75. 


MOSBY 


TIMES MIRROR 


V. MOSBY COMPANY * 11830 WESTLINE INDUSTRIAL DRIVE * ST. LOUIS, MISSOURI 83141 





ORBITAL FRACTURES bv H. Hotte. Fore- 


. word by Byron Smith. '70, 408 pp. (6 3/4 x 


10), 26 il. (2 in full color), 16 tables, $33.50 


RADIUM RECIPES FOR CUTANEOUS CAN- 
CER (The Manchester Method) by J. B. Howell, 
The Univ. of Texas Southwestern Medical 
School, Dallas. In Collaboration with W. J. 
Meredith and Gerald Swindell. 72, 160 pp., 49 
il., 2 tables, $14.75 


SIMPLIFIED RADIOTHERAPY FOR TECH- 
NICIANS by Barbara Howl, Wolverhampton, 


Staffordshire, England. '72, 112 pp., 47 il, 


$5.95 


BASIC NUCLEAR PHYSICS FOR MEDICAL 
PERSONNEL by Herbert L. Jackson, Univ. of 
lowa, lowa City. 73, 164 pp., 35 il., 2 tables, 
$9.50 


APPLIED SURGICAL ANATOMY by Charles 
Marks, Charity Hospital, New Orleans. Fore- 
word by William D. Holden. '72, 608 pp., 151 
il. (16 in full color), $22.50 


USE AND INTERPRETATION OF THE 
LUNG SCAN bv Fred S. Mishkin and Richard 
E. Brashear, both of Indiana Univ. Medical 
Center, Indianapolis, "71, 136 pp. (6 3/4 x 9 
3/4), 191 il., 2 tables, $12.25 





Titles you'll use repeatedly. . . 
From one of the world's largest 
publishers of medical books 





PNEUMOENCEPHALOGRAPHY (2nd Ed.) by 
E. Graeme Robertson, Royal Melbourne 
Hospital, Melbourne, Australia. °67, 832 pp. 
(7 x 10), 954 iL, (70 in color), 8 tables, 
$30.50 


INDICATIONS AND ALTERNATIVES IN 
X-RAY DIAGNOSIS by Melvyn H. Schreiber, 
Univ. of Texas Medical Branch, Galveston. 
"770, 128 pp., $4.50 paper 


THE BASIC PHYSICS OF RADIATION 
THERAPY (2nd Ptg.) by Joseph Selman, 
Univ. of Texas, Tyler. "73, 692 pp., 246 il., 
$14.50 


AN. 


COMPLICATIONS OF DIAGNOSTIC RADI. 
OLOGY by John F. Weigen, Palo Alto Medical 
Clinic, California, and Sydney F. Thomas, 
Chico, California. 13, 576 pp., 81 iL, 53 tables, 
$25.75 


PULMONARY RADIATION REACTIONS by 
Gordon J. Weir, Jr. Naval Hospital, Great 
Lakes, Illinois, and Sol M. Michaelson, The 
Univ. of Rochester, New York. '71, 96 pp., 14 
il., 3 tables, $6.75 


XERORADIOGRAPHY OF THE BREAST dy 
John N. Wolfe, Hutzel Hospital, Detroit. Fore- 
word by Wendell G. Scott. 72, 194 pp. (8 1/2 
x 11), 242 il. (92 in color), $23.50 


MAMMOGRAPHY (2nd Ed.) by Robert L. 
Egan, Emory Univ. School of Medicine, 
Atlanta, Georgia. 12, 526 pp. (8 1/2 x 11), 392 
il., 51 tables, $35.50 


ATLAS'OF ROENTGEN ANATOMY OF THE 
SKULL (Rev. 3rd Ptg.) by Lewis E. Etter, Univ. 
of Pittsburgh, Pennsylvania. With a Section 
“The Radiographic Anatomy of the Temporal 
Bone" by J. Brown Farrior, Farrior Clinic, 
Tampa, and a Section on "The Roentgen 
Anatomy of the Skull in the Newborn Infant" 
by Samuel G. Henderson and Louise S. 
Sherman, both of Univ. of Pittsburgh. 70, 232 
pp. (8 1/2 x 11), 239 il., $24.75 


ANGIOGRAPHY OF TRAUMA by Whei-Rung 
Fu, Georgetown Univ. School of Medicine, 
Washington, D.C. '72, 116 pp., 76 il., $11.75 


HEMATOPOIETIC AND GASTRO- 
INTESTINAL INVESTIGATIONS WITH 
RADIONUCLIDES: Third Annual Nuclear 
Medicine Seminar compiled and edited by 
Albert J. Gilson, William M. Smoak, HI, and 
Morton B. Weinstein, all of the Univ. of Miami 
School of Medicine, Florida. (26 Contributors] 
'12. 472 pp. (6 3/4 x 9 3/4), 301 il, 37 tables, 
$30.00 


DR. W. C. RONTGEN (2nd Ed., 2nd Ptg.) by 
Otto Glasser, Cleveland Clinic. "72, 192 pp., 17 
il., $7.50 


PATHOLOGY OF THE HEART AND BLOOD 
VESSELS (3rd Ed.) edited by S. E. Gould, 
Jackson. Memorial Hospital, Miami. (34 Con- 
tributors) '68, 1218 pp. (6 7/8 x 9 7/8), 1160 
il. (6 in full color), 52 tables, $42.50 
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CHARLES C THOMAS + PUBLISHER 


301-327 EAST LAWRENCE AVENUE 
SPRINGFIELD « ILLINOIS « 62717 
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ANATOMICO-ROENTGENOGRAPHIC 
STUDIES OF THE SPINE (2nd Ptg.) by Lee A. 
Hadley, Syracuse, New York. °73, 560 pp. (6 
3/4 x 9 3/4), 644 il., $19.75 


X-RAY MICROSCOPY IN CLINICAL AND 
EXPERIMENTAL MEDICINE by T. A. Hall, 
Univ. of Cambridge, England, H. O. E. Rockert, 
Univ. of Goteborg, Sweden, and R. L. deC. H. 
Saunders Dalhouise Univ., Halifax, Nova Scotia, 
Canada. 72, 336 pp. (6 3/4 x 9 3/4), 125 il, 5 
tables, $24.75 


CISTERNOGRAPHY AND HYDROCEPH- 
ALUS: A Symposium by John C. Harbert, 
Editor, Georgetown Univ. Hospital, Washing- 
ton, D.C Associate Editors: David C. 


McCullough and Alfred J. Luessenhop, both of 


Georgetown Univ. Hospital; and Giovanni Di 
Chiro, National Institute of Neurological Dis- 
eases and Stroke, Bethesda, Maryland. (109 
Contributors) °72, 670 pp. (6 3/4 x 9 3/4), 309 
il. (6 in full color), 66 tables, $44.50 


DISEASES OF MEDICAL PROGRESS: A 
STUDY OF IATROGENIC DISEASE: A Con- 
temporary Analysis of Illness Produced by 
Drugs and Other Therapeutic Procedures (3rd 
Ed.) edited by Robert H. Moser, Brooke Gene- 
ral Hospital, San Antonio, Foreword by F. 
Dennette Adams. (/4 Contributors) '69, 976 
pp., 15 tables, $39.50 


AIDS TO ETHICS AND PROFESSIONAL 
CONDUCT FOR STUDENT RADIOLOGIC 
TECHNOLOGISTS (2nd Ed., 3rd Ptg.) by 
James Ohnysty, Saint Francis Hospital, Colo- 
rado Springs. 72, 176 pp., $6.75 


MAJOR PROBLEMS IN CHILDHOOD CAN- 
CER edited by Carl Pochedly, Nassau County 
Medical Center, East Meadow, Long Island, New 
York, and Thomas F. Necheles, Tufts Univ. 
School of Medicine, Boston. Foreword by 
Sydney S. Gellis. (// Contributors) "73, 392 
pp., 90 il., 16 tables, $14.75 
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E-Z-EM's practical answer to waste, spillage 
and mess. TheGl cup contains E-Z-PAQUE " 
a rapid transit barium formulation — passes 
through the small bowel in half the time. 


-Z-PAQU E 


Ready- -lo-use 
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ITS ECONOMICAL 


IN BULK OR UNIT DOSE CUP 


it costs no more to use the E-2-EM GI Cup than to measure, pour and mix barium 
from a bulk container. We would be happy to supply you with free samples. in stock 
at your local dealer or contact: 


E-Z- EM *System of your choice" 
111 Swalm Street, Westbury, N.Y. 11590 (515) 333-8230 


international Affiliates: £-Z-EM Rooster B. V. Infirmeriestraat 6-8, Rotterdam 16, Nefheriands 
E-Z-EM De Mexico, S A de C V. Calz Azcapotzalco La Vila No B82. Zona Industoal Vallejo. Mexico 16 D F 






^ Pho/Dot... 
the scanner of the future... 


is here today! With many excellent advantages 


you should consider: 


Gone is the guesswork when you 
photoscan with Pho/Dot. Because 
Pho/Dot incorporates a number 

of significant advances in 
electromechanical design and 
engineering, to bring you the highest 
order of fidelity and convenience 

in clinical isotope scanning. To name 
afew advances... 


Patient Positioning — The hospital cart 
or bed can be positioned under or 

to the side of the scanning platform- 
permitting scanning in a room only 
7 ft. wide! 

Scan Area—Any area up to 40 cm. 
maximum--for both dot and 
photographic recording! (Limits of 
scan are easily set by means of 
lockable mechanical stops on 
centimeter-graduated scales.) 
Maximum Tap Rate— Tapper 

is capable ol operating at 
70 pulses per second, 
continuously! (Occasional 
higher repetition rates 

will not jam the tapper.) 
Quick-Change Collimators 
—Collimators are stored 

in a lazy susan tray 

below the scanning head 
-the 4-collimator 

capacity tray easily 

swings into position for 
collimator changing. 


Digital Response—Both the ee 


photorecording and dot recording 
systems feature a digital response that: 
1) with no suppression, produces a 
sharp-isotope image on the film— 
thanks to the digitized photo-producing 
ight source and the precision lens 
system in the photorecording system, 


and that, 2) allows you to operate 

on a one-dot per one-count basis over 
acount-rate range of 0- 4,000 counts 
per minute! Thanks to the exclusive 
Rapi/Dot'" tapper. (With this system 
you can obtain a tap scan that 
provides a sharp, continuous-tone 
reproduction of the isotope pattern!) 


Enough to whet your interest? 
if you'd like to learn more about all the 
features of this truly unusual 
instrument that's way ahead of its time 











...more like 2002 A.D. than 1973 

... contact your Searle Radiographics 
(formerly Nuclear-Chicago) sales 
engineer or write to us for our free 
Pho/Dot brochure. 


SEARLE 


Searle Radiographics Inc. 
{Formerly Nuclear-Chicago) 
Subsidiary of G. D. Searte & De, 
2000 Nuclear Drive 

Des Plaines, Hinois 60019 
Wiegerbruintaan 75, 

Uithoorn, The Natherlands 
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specific for Drip Infusion Urography 


brand ¢ o i 
me? lumine diatrizoate, USP 
xtremely low sodium content (less than 0.02 mg./ml. in stabilizing 
| special adv: antage in patien bus h congestive heart failur 
y enostic urographic contrast—reduces the r 
retrc ien lography. 
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emic tolerance.” 





A logical 
addition to. 
the expanding 


Hypaque. 
product line 


Hypaque- 
DIU 30^. 


meglumine 
diatrizoate, USP 


Sterile Aqueous Solution 

For infusion Urography 
Description: Hypaque-DIU 30 per 
cent is a solution of meglumine 3, 
5-diacetamido-2, 4, 6-triiodoben- 
zoate (CisHeelsN3Os). The 30 par 
cent solution (weight/volume) 
contains approximately 141 mg. of 
organically-bound iodine per mi. It 
has a viscosity of 1.94 cps at 25'C. 
and 1.42 cps at 37°C. The pH is 
adjusted with hydrochloric acid or 
meglumine solution. The sterile, 
aqueous solution is clear and cclor- 
less to pale yellow. Hypaque-DIU 
30 per cent is relatively thermo- 
stable and may be autoclaved. It 
should be protected from strong 
light. The solution contains calcium 
disodium edetate 1:10,000 asa 
sequestering stabilizing agent. 
Action: Hypaque-DIU 30 per cent is 
a diagnostic radiopaque medium 
which provides visualization of 
internal structures, 

indication: Hypaque-DIU 30 per 
cent is indicated for infusion 
urography. 

Warnings: Usage in Pregnancy. No 
teratogenic effects attributable to 

a 60 per cent solution of Hypaque 
meglumine have been observed in 
reproduction studies in animals. 
However, before administration of 
Hypaque-DIU 30 per cent to women 
of child-bearing potential, the 
benefit to the patient should be 
carefully weighed against the pos- 
sible risk to the fetus. In addition, 
most authorities consider elective 
contrast radiography of the abdo- 
men contraindicated during 
pregnancy. 

Serious or fatal reactions have been 
associated with the administration 
of radiopaque media. It is of utmost 
importance that a course of action 
be carefully planned in advance for 
the immediate treatment of serious 
reactions, and that adequate and 
appropriate facilities be readily 
available in case a severe reaction 
occurs. 

Contrast media have been shown to 
promote the phenomenon of sick- 
ling in individuals who are homo- 
zygous for sickle cell disease when 
the material is injected intra- 
vascularly. 

The results of PBI and RAI uptake 
studies, which depend on iodire - 
estimations, will not reflect thyroid 





function for up to 16 days following 
administration of iodinated uro- 
graphic media. However, function 
tests not depending on iodine esti- 
mations, e.g., T3 resin uptake and 
direct thyroxine assays, are not 
affected. 

Precautions: Before a contrast me- 
dium is injected, the patient should 
be questioned for a history of al- 
lergy. Although a history of allergy 
may imply a greater than usual 
risk, it does not arbitrarily contra- 
indicate the use of the medium. 
Premedication with antihistamines 
to avoid or minimize possible al- 


lergic reactions may be considered. 


Diphenhydramine hydrochloride 
(i.e., Benadryl®), however, should 
not be mixed with Hypaque-DIU 30 
per cent since it may cause precipi- 
tation. The intravenous injection of 
a test dose of 0.5 to 1 mi. of the 
contrast agent before infusion of 
the full dose has been employed in 
an attempt to predict severe or 
fatal adverse reactions, The pre- 
ponderance of recent scientific 
literature, however, now demon- 
strates that this provocative test 
procedure is not reliably predictive 
of serious or fatal reactions, 
Severe reactions and fatalities have 
occurred with the test dose alone, 
with the full dose after a nonreac- 
tive test dose, and with or without 
a history of allergy. No conclusive 
relationship between severe or 
fatal reactions and antigen-anti- 
body reactions or other manifesta- 
tions of allergy has been estab- 
lished. A history of allergy may be 
useful in predicting reactions of a 
mild or intermediate nature. 
Caution is advised tn patients with 
severe cardiovascular disease and 
in patients with a history of bron- 
chial asthma or other allergic 
manifestations, or of sensitivity 

to iodine. 

In myelomatosis, urography should 
only be performed with caution. If 
a weak protein-binding agent such 
as a diatrizoate is used for the 
procedure, it is essential to omit 
preparatory dehydration, to admin- 
ister fluids, and attempt to alka- 
linize the urine. 

Immediate adverse reactions to 
infusion urography have not been 
reported to occur at a higher fre- 
quency or with greater severity 
than with routine excretory urog- 
raphy. However, sequelae of this 
procedure are possible some hours 
after the examination. Infusion 
urography imposes a sudden os- 
motic load. This should be consid- 
ered in patients with established, 
decreased glomerular filtration and 
renal tubular damage. In addition, 
these patients may also have coex- 
isting or associated cardiovascular 
disease. Therefore, there is a 
possibility of the development of 
congestive heart failure hours 
after the procedure, 

Because of the possibility of induc- 
ing temporary suppression of 
urine, it is wise to allow an interval 
of at least 48 hours to pass before 
repeating infusion urography in 
patients with unilateral or bilateral 
reduction of normal renal function. 
Preparatory dehydration or abdom- 
inal compression may not be 


necessary in infusion urography. In 
infants and young children and in 
azotemic patients, especially those 
with oliguria, dehydration is con- 
sidered dangerous. 

Adverse Reactions: Reactions ac- 
companying the use of contrast 
media may vary directly with the 
concentration of the substance, the 
amount used, the technique used, 
and the underlying pathology. 

The following have been reported 
after administration of diatrizoates 
and other iodinated contrast media. 
Cardiovascular reactions: vein 
cramp and thrombophlebitis fol- 
lowing intravenous injection, rare 
cases of cardiac arrhythmias, hy- 
pertension, hypotension and shock, 
and cardiac arrest. Allergic reac- 
tions: asthmatic attacks, nasal and 
conjunctival symptoms, dermal 
reactions such as urticaria, and 
rarely, anaphylactic reactions. 
Signs and symptoms related to the 
respiratory system: pulmonary or 
laryngeal edema, bronchospasm; 
or to the nervous system: restless- 
ness, convulsions. Other reactions: 
flushing, pain, warmth, nausea, 
vomiting, anxiety, headache, dizzi- 
ness, hematoma, and ecchymosis. 
Occasionally, transient proteinuria, 
and rarely, oliguria or anuria. 
Rarely, immediate or delayed 
rigors can occur, sometimes ac- 
companied by hyperpyrexia. Infre- 
quently, “iodism” (salivary gland 
swelling) from organic iodinated 
compounds appears two days after 
exposure and subsides by the 

sixth day. 

Dosage and Administration: The 
recommended dose for infusion 
urography is calculated on the 
basis of 2 ml. of Hypaque-DIU 30 
per cent per pound of body weight. 
The average dose of the solution 
for adults is 300 ml.; for optimal 
results, a minimum dose of 250 ml. 
should be used. A maximum dose 
of 400 ml. is generally sufficient 
for the largest of subjects. 

The solution is infused over a 
period of three to ten minutes. 
Radiographs are usually taken at 
10, 20, and 30 minutes from the 
beginning of the infusion. Earlier 
films may be obtained for the 
evaluation of hypertension. Nephro- 
grams are usually obtained at the 
end of the infusion, and voiding 
cystourethrograms are usually ob- 
tained 30 minutes after the begin- 
ning of the infusion. 

How Supplied: Calibrated bottles of 
300 ml., rubber stoppered, packed 
with and without sterile disposable 
intravenous infusion sets. 


Winthrop) 


Winthrop Laboratories, New York, N Y. 10016 


Winthrop... — 
the à i 
company 
that offers 
you a 
choice 
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New Hunt 
D-73 Chemistry 


Is a stickler for detail 


If you want all the diagnostic information 
your film has to offer, you want new Hunt 
HD-73 Chemistry. It virtually eliminates haze 
from 90-second automatically processed 
radiographs. 

The image detail is sharper, clearer— 
making more information available to the 
eye. (And with far less haze and fog to see 
“through, theres far less eyestrain after a 
long day of reading films.) 

Now take a close look at the characteristic 
curve. Hunt HD-73 Chemistry gives more toe 
information than conventional developers. 
And a more gradually sloping shoulder 
curve for greater detail. 

Hunt HD-73 Chemistry achieves results in 

"90-second processing that are equal to or 
better than those produced by conventional 
processing or double capacity processing 
systems. 

With high-speed, latitude or par-speed 

. films, you ger sharply improved image 
response. Plus a much wider range in 
exposure, because HD-73 is not a high 


contrasr chemistry. It will process radiographs 


with maximum diagnostic information — 
achieving impressive clarity wirh all major 


Imaging Specialists in Photographic and Platemaking and Heprographic Chemical Systems 


PHILIP A. HUNT CHEMICAL C 


PALISADES PARK NEW JERSEY « pi 


ORPORATION 


TULIP A. HUNT COMPANY (CANADA) LTD TORONTO 


domestic and foreign-made films. 

Hunt HD-73 offers another innovative 
advantage — it is the first chemistry to employ 
a two-part A 6 D developer. Since Part C is 
eliminated, carton size is smaller and 
handling is easier. 

Hunt provides more than the finest in 
processing chemistry. You can also depend 
on Hunt for service and technical assistance 
when you need it. 

Fora more detailed picture, contact your 
Hunt Representative at any of the 2] Hunt 
branches and sales offices throughout North 
America. 


Typical characteristic curve 
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| ITHE 
SOFT.STEERABLE . 
THETER SYSTEM FOR 
NON-OPERATIVE REMOVAL 
BF RETAINED BILIARY STONES 
IA THE BURHENNE TECHNIQUE’ 


"NCEPT 

«ng the Burhenne technique and the MEDI-TECH steerable catheter, a 

nificant number of non-operative removals of retained biliary stones have been 
ieved with consistent success." 

The safe, simple procedure, developed by Dr. H. Joachim Burhenne, is 
@formed as a follow-up to cholecystectomy, after it has been determined, by a 
estoperative cholangiogram, that there are retained stones. The procedure is 

‘formed, at least four weeks after surgery, by removing the T-tube and advancing 
w MEDI-TECH Soft Steerable Catheter through the remaining T-tube tract. 
Unique maneuverability of the soft-steerable catheter tip permits the physician 

dislodge, manipulate and reposition the stone(s). Contrast media is injected 
‘ough the Luer-Lock and the Open Lumen of the MEDI-TECH catheter to 

hance visualization. Then, with the stone in desired position, a wire basket or 
are is passed through the Tuohy-Borst fitting and the open lumen to the site. 
en the stone is secured, the entire assembly is withdrawn. Although the soft-tip 
sovides sufficient torque for this procedure, patient discomfort is minimal and 

anesthesia or pre-medication is used. 























“REFERENCE 


Burhenne, H. J.. Non-operative Retained Biliary Tract Stone 
Extraction — A New Roentgenologic Technique, AMER. J. 
ROENTGENOLOGY, Vol. CXVII, No. 2, pp. 388-399, February 1973. 


AN X-RAY CINE FILM of the Burhenne procedure is avail- 
able. Please contact MEDI-TECH to arrange a viewing of 
the film and to obtain copies of reference articles plus 
complete information on the MEDI-TECH/BURHENNE 
Biliary Catheter System. 


THE COMPLETE BILIARY CATHETER SYSTEM includes the 
MEDI-TECH Remote Control Handle, Special Biliary 
Catheters and Wire Stone Removal Baskets. 


ALSO 


the same MEDI-TECH Control Handle is used with a variety 
of other catheters and special accessories to perform a 
broad range of vascular, bronchial, GI and other procedures 
described in MEDI-TECH literature. 





| MEDI-TECH, INC. 


Division of Cooper Scientific Corporation 





3:2 Main Street, Watertown, Mass, 02172 
— Please send me complete information and prices on 
the Soft-Steerable Biliary Catheter System. 
i. We would be interested in viewing the X-Ray Film 
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SEE US AT AMERICAN ROENTGEN RAY SOCIETY BOOTH NO. 60 
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Looking for an investment with growth possibilities 9 B ` 


When you invest with us, your money doesn't lie idle. 

We're the United Way, supporting thousands of community agencies aimed 
at helping people. And we're into a lot of things with great long-term 
futures. i 

Such as helping kids to grow up straight. Making it possible 
for the helpless to help themselves. 

If you like the sound of the dividends, come on in. There's still plenty 
of room on the ground floor. Give the United Way. 





The United Way 


© The United Way 1973 


. Thanks to you.- it's working. 


Advertising contributed 
for the public good 








Siemens Orbiskop the 
superior X-ray system 








from every angle. 


Radiologists have been looking for an X-ray system that could 
rotate so patients wouldn't have to. They found what they wanted 
in the Siemens Orbiskop. = The Orbiskop is a smoothly-driven . 
tilting table X-ray system providing omnidirectional projections. 
The image intensifier and X-ray tube swivel 180* around the patient's 
longitudinal axis. And the table plane rotates 90' to either side. 
With the unique Siemens fluoroscopy unit, X-ray beam and patient 
position are controlled independently. * Areas of interest are 
located more rapidly and X-ray films can now be taken from 
angles previously difficult or impossible to obtain. Orbiskop. 
Just one example of Siemens capabilities in X-ray systems. 


OTHER SIEMENS X-RAY SYSTEMS. 
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ps m wer. se : 
Siemens Siregraph. A universal diagnostic X-ray system, Siemens Sireskop 3. A conventional R/F table 
featuring an overtable tube and an undertable spotfilm with spotfilm format options to 14 in. x 14 in. 
device with built-in image intensifier. Remote-control The 4-way table top shifts smoothly into 
console. During fluoroscopy with angulation beam, the transverse and longitudinal directions. 
object is always centered to the image intensifier Attachments are readily available for 
independently of the radiation beam angle. abdominal and extremity angiography, 


and myelography. 


For full details on Siemens X-ray systems for 
your specific application, get in touch with 

your local Siemens specialist or: Siemens 
Corporation, Medical Systems, 186 Wood Avenue 
South, Iselin, New Jersey 08830. (201) 494-1000. 


SIEMENS 


e CORPORATION 





A low viscosity contrast medium for 
new flexibility in hysterosalpingography 


10 ml. EACH 


ETHIODOL: 


ETHIODIZED Orr, 


37% IODINE 


WEGRY of iodine 
saed oit 1% 
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Ethiodol* enjoys the blandness. BRIEF SUMMARY ADVERSE REACTIONS: Hypersensitivi! 
freedom from irritation and hi Jh DESCRIPTION: Ethiodo (Ethiodized Oil) reactions, foreiqn bod 


y reactions and ex- 
; , iix. "T CCS. i contains 37 iodine in organic combina acerbation of pelvic infl immatory disease. 
order of radio opacity associated 


with our well-known Lipiodol*. At a . 
temperature of 15°C., Ethiodol* has INDICATIONS: For radiographic explora "diis QUA SIONIS NUN. M 


ppyseed oil Transient abdominal pain may occur. 


d » under pressure and preferably 
3 cific gravity of 1.280 and at tion in hysterosalpingography. abe ind pret Y 
a SPeCITIC gravity ol , ana al ith fluoroscopic contr A preliminary 
37°C. a viscosity of 0.5 centipoises. CONTRAINDICATIONS: Individual hyper- lim is exposed and a skiagram is made 
) ] 
Organically bound iodine IS 3 96. sensitivity; where hysterosalpingo jrapny IS alter the injection of 5 mi. Ethiodol*. The 
-4h i a $212] cas ontraindicated; myelography pressure is raised to -90 T 
Ethiodol's higher fluidity possi- i y pressure is raised to 80 mm. Hg and in 
- UU ears. 71 »- Q: Not f ise in bronchoarant cases of normal bilateral tubal patency, the 
ble because of a simplified molec- WARNINGS: Not for use in bronchography an istol 50 
serve extreme tion where sensitivit pressure talis immediately to below 60 mn 
ular structure, provides a new flexi- Ubsen PSP Ene eels IIQIISIE VS | | 
d. l ge ii ig to iodine Í ther í ntrast materials is Hg The wet tiim may be viewed immediate 
llity for radiographic exploration icri s doe ok ale cle T MEA | a Hl Re "hu 
bility for radiographic exploration. present. lodine may zlter results of thyroid y. Use a 24-hour follow-up to check fc 
, If you are not already USING Eth- function tests. Safety in pregnancy not “Spill” into the peritoneal cavity. Before 
iodol® routinely In hysterosal- established using, see package insert for full details. 


n raphy and would like more z : Box of two 10 cc. ampuls Fo 
pingography | would t ore PRECAUTIONS: Usual precautions for hys- SUPPLIED: Box of two 10 cc. ampuls. For 
information about its advantages. n 


erly available from E. Fougera & Ci 
terosalpingography, particularly intravasa IR ene eet: SO Cres ND 
please write or call. tion of the contrast material in the presence nicksville, New York 
Wooo. LABORATORIES INC f uterine bleeding, recent curetta Je or ex CAUTION: Federal law prohibits disper 
2442 ELM ST.HOUSTON, TEXAS 77036 essive injection pressure. ng v ithout prescriptior 


A unique improvement in intracavitary 
radiation therapy now offers important 
benefits not available previously to you, 
your staff and your patients. 


It's called the MicnAp* Intracavitary After- 
loading Brachytherapy System, and it uses 
sub-miniature !?7Cs sources which require 
only 10% of the volume of their radium 
equivalents. 


MICRADTM miniaturization has led to several 
major improvements in uterine therapy. It 
permitted the development of the Simon 
Afterloading Heyman Applicator for treat- 
ing endometrial cancer, with the following 
benefits : 


e Decreased radiation exposure to the ther- 
apist during source insertion. 


e Complete elimination of all exposure to 
medical personnel in the OR, recovery room 
and x-ray department. 


e Greater source positioning accuracy than 
ever before. 


e Fewer procedures requiring anesthesia. 


MICRAD has also led to the creation of after- 
loading applicators which can be inserted 
through the cervix without dilation or gen- 
eral anesthesia. 


Send for the full story of simpler and safer 
137Cs radiotherapy. 


Simply write for MICRAD Brochure 85-C. 





Products for 





Brachytherapy 


MICRAD Sources 

Afterloading Applicators 

Tube and Point Sources 
"Microcurie' Afterloading Sources 
Bladder Afterloading Applicators 
Interstitial Afterloading Sources 
Intracavitary Gamma Probe (3mm D.) 
Patient Radiation Monitor 

Bedside Shields and Work Stations 








™New | OCOMRTICI| Products from Kodak. 


sA whole new approach 
oimproved image quality. 
orth considering. 
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New total-contact cassettes. 
New screen and film combinations. 
New patient identification camera. 


With these new X-OMATIC Films and Intensifying Screens, 
Kodak offers you three different and separate medical 
radiographic services. For general. extremity and high-speed 
radiography And each radiographic service provides you 
with the excellent image detail you need. 

Most important, the KODAK X-OMATIC Cassette virtually 
eliminates screen/film contact problems. Its curved cover 
rolls out air for uniform screen/film contact. Also, the 
cassette is lightweight, durable and handles easily Has a 
special latch that opens with one hand for fast. convenient 
loading and unloadina of film. 

The patient identification camera records vital data on the 
radiograph in one second...along with the time of exposure. 

And finally consider this: you don't need additional 
processing equipment for your X-OMATIC Products. You 
can use your present KODAK RP X-OMAT Processor to do 
the job. 

Kodak quality works for you because we look at radi- 
ography from your point of view For further information 
about any of the Kodak radiographic products, consult 
your Kodak Technical Sales Representative, or your 
x-ray products dealer. 


Eastman Kodak Company 
Radiography Markets Division, Rochester, N. Y 


Kodak quality. Its worth considering. 





Lea & Febiger announces 


a major event in cancer medicine 


Cancer Medicine 
by Holland & Fre! 


This is the largest, most comprehensive book published in oncology in the 
twentieth century. The editors, both outstanding in their own right, are assisted 
by 158 authorities from the United States and other nations. The book delves 
deeply into every aspect and facet of cancer and contains an enormous amount 
of material about experimental drugs as well as familiar ones. 


The emergence of medical oncology as an area of specialization has been 
recognized by the American Board of Internal Medicine, which has created 
a sub-specialty examination tor certification. This book is ideally suited not 
only for preparation for this examination, but as a definitive reference for every 
clinician who is in any way involved with the diagnosis, treatment or research 
of this disease. 


PARTIAL CONTENTS: 


Etiology of Cancer; Pathogenesis of Cancer; Comparative Neoplasia; Epidemiology ot 
Cancer; Cancer Detection and Prevention; Diagnostic Radiology of Cancer; Principles 
of Management; Experimental Design of Clinical Trials; Principles of Cancer Surgery; 
Principles of Radiation Therapy; Principles of Nuclear Medicine; Principles of Chemo- 
therapy; The Chemotherapeutic Agents; Principles of Endocrine Therapy; Tumor 
Immunology; Host Effects of Cancer; Hematologic Complications of Cancer; infections 
in Patients with Cancer; Hematologic Neoplasms; Brain and Peripheral Nervous System 
Tumors; Tumors of the Eye; Cancer of the Head and Neck; Lung Cancer; Alimentary 
Tract Cancer; Genitourinary Tract Cancer; Gynecologic Cancer; Breast Cancer; Neo- 
plasms of the Skin; Melanoma: Soft Tissue Sarcomas; Bone and Cartilaginous Tumors; 
Childhood Solid Tumors; Principles of Rehabilitation; Selected New Developments. 


Edited and with contributions by JAMES F. HOLLAND, M.D., Professor and Chairman, 
Department of Neoplastic Diseases, Mt. Sinai School of Medicine of the City University 
of New York, formerly of the Roswell Park Memorial Institute, Buffalo; and EMIL 
FREI, HI, M.D., Professor of Medicine, Harvard Medical School, Physician-in-Chief, 
Children's Cancer Research Foundation, Ine., Boston, formerly of the M. D. Anderson 
Hospital and Tumor Institute, Houston. 158 CONTRIBUTORS. About 2000 pages, 
7" « 10". Ilustrated, New. Ready Soon. (ISBN: 0-8121-0372-0). 


Order on 14 days approval from: 


Lea & Febiger 
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icker's business philosophy is simple: Total commitment to better 
iagnostic visualization and radiation therapy. Picker is a pioneer, 
“n innovator and a major producer of state-of-the-art systems used 

1 diagnostic x-ray, therapy, nuclear medicine, and ultrasound. 
icker also provides most of the supplies and accessories needed 

» operate these departments. And Picker backs its efforts with 

3e largest medical technical-service organization in-the field. 

icker marches to a different beat because serving your profession 

s our only business. oi "P. 





opecial-Purpose Rooms 


Vast experience in virtually all phases of the x-ray discipline 
has given Picker a synergistic know-how that enables us to 
serve the most demanding requirements in diagnostic special 
procedures. Picker's sophisticated designs result in greatest 
flexibility in adapting to caseload profiles... maximum efficien 


for patient throughput. . . boost utilization of both space 
and facilities. 


Special-Purpose Room. Photo courtesy 
Radiology Department, Holy Family Special-Purpose Room. Photo courtesy  * 
Hospital, Spokane, Washington. Pontiac General Hospital, Pontiac, Michigar 
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Cardiology Laboratory. Photo courtesy Special-Purpose Room. Photo courtesy 
Radiology Department, University Hospital Pontiac General Hospital, Pontiac, Michigan. 
e of Jacksonville, Jacksonville, Florida. 





Dhata caniirtecu Rainbow Rahiec and Childrens Hoenitaàl at [Iniversitv Hosnitals Cleveland Ohio 


ac 


tadiographic & Fluoroscopic Rooms 


Cker carries the philosophy of the fully integrated diagnostic system 
most to its ultimate degree in Radiographic & Fluoroscopic Rooms. 

« [V fluoroscopy, the entire process—including patient positioning, 
rogramming, phototiming, etc.—is precisely controlled and monitored. 
ais enables the radiologist to obtain desired diagnostic data on film 

we first time so as to minimize unnecessary retakes. 


General Radiographic Room contains Galaxy table, 
»smotely-Controlled R&F Room contains Picker Epic Horizontal/Vertical Tomographic attachment, 
:motely operated diagnostic x-ray system. Photo 800 mA generator, ceiling tube mount, Collimatic 


urtesy Radiology Dept., El Camino Hospital, collimator. Photo courtesy Jackson Memorial Hospital, 
Mountain View, California. Miami, Florida. 
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seneral Radiographic (Bat Man) Room contains 
ilting radiographic table with manually adjustable 
collimator, illuminated ceiling tube mount, 300 mA 


Jenerator. Photo courtesy Cardinal Glennon 
Marmor s! LIecmibml fan (si! shore Er T ia Oy 


Radiographic/Fluoroscopic Room with Galaxy x-ray 
table, spot film device, image intensifier, ceiling tube 
mount, 500 mA generator. Photo courtesy Port Huron 
Hospital, General Hospital, Port Huron, Michigan. 
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The Picker Mammorex® is a completely coordinated breast- 
radiographic system — the first specialized mammography 
unit that consistently shows the entire breast, from nipple back 
he rib cage. Because Mammorex shows the complete 
avery desired position, it significantly increases the 
ing even the smallest microcalcifications. 
ammorex is a function of the latest 
ate "a | the-art x-ray tube, € jally designed for 
nmography, combined with tM@ianigue Mammorex breast 
i i system that 
ie 
eR Mae ^ 


















Mammorex is the first such Only when the chest wall is Malignancy shows no Mammorex yields high 
specialized system that shows visible can one be sure geographic preference; contrast even in the case of 
the entire breast all the way thaf all of the breast is on lesions proximal to the chest the dense young breast. 


' back to the rib cage. the radiograph. wall are visible with 
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vassetteless Radiography 


'icker is the unquestioned leader in cassetteless radiography, 
iáving introduced the cassetteless concept several years ago 
with the Automatic Chestfilmer. Today, a typical cassetteless 
nstallation might include Chestfilmer with/without Rapido®, 
:ap-X"" film transport system, and Diplomat™ processor(s) to 
serve the two radiographic units. This equipment can service an 
'stimated 70% of the needs of the average busy Radiology 
Jepartment, and can do it at lower cost through faster patient 
hroughput and maximum utilization of space and facilities. With V^E 
sassetteless radiography, diagnostic images are of superb quality B 

. . free from artifacts caused by dirty, hard-to-handle cassettes. 
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““omplete Cassetteless Radiography room contains automatic Chestfilmer and Rapido, both integrated with and feeding into 
automatic processor via Rap-X film transport system. A single generator with phototimer provides power to both rooms. 
Photos courtesy St. Mary's Hospital, Lewiston, Maine. 
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Ihe Picker Magna* Scanners in use today throughout the 
world probably outnumber all other gamma-imaging devices 
combined. The new Magna Scanner, and dual Magna 
ocanner provide virtually automated scan setups, including 
highest quality color scans. Productivity is high because 

the instrument gives consistent scans with minimal retakes. 
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Magna Scanner 500D using 10-degree caudal technic. Photo courtesy Los Angeles ‘ 
County Harbor General Hospital, Torrance, California. 





Technetium 99™ 
Polyphosphate 
Whole-Body Image 


Left Lateral Brain 
Image from Dyna 
Camera 2C (50% 
reduction) 





Posterior kidney scan: Dose 300 „Ci 197 Hg; line spacing 
2 mm; scanning speed 250 cm / min. Impression — Possible 
cysts in both kidneys. 


Radiation Therapy | E 


Wil Jsing diagnostic x-rays, Picker's TherX™ 
simulator pinpoints tumors, confirms entry and r^ 
exit ports, and verifies beam coverage at every 

wachase of the treatment to maintain the vital 
radiation beam/patient relationship. TherX is P 
also invaluable as a teaching tool, or in aiding E 
the radiotherapist in developing radiation 
treatment parameters. 


Picker's credentials in radiation therapy Therapy Simplator Room contains TherX, 300 mA 


generator, DeBalix TV imaging system with isocentric 


extend from Cobalt-60 capsule manufacture to diagnostic stretcher. Photo courtesy Manitoba 
designing and producing the new C9 and V9 M SACO TEDES 
therapy units. These are a fourth-generation | 2 
technological advance in cobalt radiation- 

therapy equipment. The C9 unit, featuring 
wide-ranging capability in moving-beam 
techniques, also has unprecedented isocentric 
accuracy, and enormous flexibility for setting 
up accurate, multiple-fixed-beam therapy. The 
Picker V9 vertical unit offers a full complement 
of technical advantages identical to the C9 
rotational unit. Safety is paramount in all 
Picker designs and both units incorporate 
triple-safeguard systems for source security. 








` 


: = i iw Be 
Therapy Room with Picker C9 Cobalt-60 unit. Photo Therapy Simulator Room as seen from control booth. 


courtesy Radiology Department, George W. Hubbard Hospital Photo courtesy Manitoba Cancer Treatment and 
of Meharry Medical College, Nashville, Tennessee. Research Foundation, Winnipeg. Manitoba. 
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Ziher reasons to buy from Picker... 


Now that you've seen some of Picker's diagnostic visualization 
and radiation therapy equipment in actual hospital applications, 
look at other aspects of Picker's working corporate philosophy. 
For example, our Film Systems and Supplies organization 

Stocks over 3000 individual items to keep your Radiology 
Department operating smoothly, efficiently and economically. 
(A complimentary copy of the Picker catalog is available to 

you on request to your Picker representative.) And to close the 
circle of total commitment to the medical profession, Picker 
maintains the largest technical sales/service organization in the 
industry numbering over 1000 strong. 









Providing images for health 


PICKER 


ONE OF THE C.I.T. COMPANIES 






Picker Corporation 
7» 595 Miner Road, Cleveland, Ohio 44143 
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Dr. William B. Young was born in Shanghai, China. He studied medicine at Oxford 
University and St. Thomas's Hospital, graduati ng as a Bachelor in Medicine and Surgery 
in 1936. He began his professional career as an otolaryngologist. In 1930 he joined the Royal 
Army Medical Corps, and was posted to Singapore. When Si ngapore fell to the Japanese, 
he was taken prisoner, along with Dr. James Bull, another prominent British radiologist, 
and held for 33 years. He served as Company Medical Officer in various Japanese prisoner 
of war camps in Singapore and on the Siamese-Burma railway. At the end of World War [I 
he was decorated by being made a Member of the Order of the British Em pire. 

Unfortunately, an ulnar nerve palsy resulting from a gunshot wound made it impossible 
for him to continue on in surgery. He became very friendly with James Bull during thetr time 
together as prisoners of war and from him became fascinated with radiology. 

Returning to England after the war he studied radiology. At the same time that he took his 
examinations for certification in radiology he also took the examination for the surgical 
degree of Fellowship of the Royal College of Surgeons in Edinburgh. In this, the latter, ac- 
cording to Dr. Ronald Murray, another eminent British radiologist and at the time one of 
his fellow students, he startled the medical community by gettin g the Gold Medal. 

He then served for 10 years in the Colonial Medical Service in Mala ya as Director of the 
Diagnostic X-Ray Services in Singapore and later for the entire Federation of Malaya. 

In 1957 he returned to London and worked in St. Thomas's H ospital and the Royal 
National Orthopaedic Hospital. Shortly afterward he was a ppointed Director of Diagnostic 
Radtology of the Royal Free Hospital in London. 

His radiologic interests are many, and he has written extensi vely on the biliary system, 
tropical radiology, and skeletal system. He has collaborated Frequently with Prof. Sheila 
Sherlock, Prof. of Internal Medicine, at the Royal Free Hos pital and is one of the outstanding 
workers in the field of hepatology. 

He currently is an examiner in Radiology and in Surgery for the Faculty of Radiologists as 
well as being the treasurer and a member of the Council of the same organization. In addition 
fo his scholarly achievements and wide experience, he is a man of great personal charm and 
has a wide circle of devoted friends. 

The subject that he has chosen to speak to you about tonight is “Obstructive Jaundice, The 
Radiologist, The Surgeon and The Patient.” 

li is a great pleasure and honor to have the privilege of introducing one of England's most 
eminent radiologists and tonight’s Caldwell Lecturer, Dr. William B. Y. OUNE. 


* Presented at the Seventy-second Annual Meeting of the American Roentgen Ray Society, Boston, Massachusetts, September 28~ 
October 1, 1971. 
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OBSTRUCTIVE JAUNDICE, THE RADIOLOGIST, 
THE SURGEON, AND THE PATIENT* 


CALDWELL LECT URE, 1971 
By WILLIAM B. YOUNG, M.D. 


LONDON, ENGLAND 


Mr. President, Ladies and Gentlemen, I am deeply sensible of the honor you do me, in 
inviting me to address you tonight. [tis 53 years since Eugene Wilson Caldwell died—the man 
to whose memory this Lecture is dedicated—and I am the 51st guest in line who has had the 
privilege to speak to the members of this great Soctety on this spectal occasion. I am proud to 
stand where so many great and talented men have stood before, espectally as there are many 
more able and fitted than I, both in your country and my own, to discharge this pleasant duty. 

The study of Caldwell s life must prove an inspiration to any young and aspiring radiol- 
ogist. As a young man, while training as an electrical engineer at the University of Kansas, 
he became involved with his chief, Lucien Blake, in experiments and research on submarine 
telephone communications, culminating with the transmission of the first message from Sandy 
Hook Lightship to Sandy Hook 1n 1692. 


He continued his work in the fast expanding and exciting field of communications until 1896 ` 


when he read Rünlgen's papers on his discovery of "x rays." The impact of this must have 
been something akin to that of Paul's vision on the way to Damascus, for within a year he had 
thrown in his job with the Metropolitan Telephone Co. of New York and spent his savings buy- 
ing out a commercial photographer, who, as a sideline, had been dabbling in the "New 
Photography,” which was what the formation of images on photographic plates by x rays was 
then called. He bought modest accommodations on 53rd Street and installed his apparatus, 
hoping to become a Consulting electrician to some hospital, and prepared, as his card read, 
"fo do x-ray work for Physicians." In 1899 he invented a liquid interrupter for making and 
breaking the primary circuit of the induction coil which allowed him to make exposures as 
short as 7/5,000 second. He pioneered stereoscopic radiology in the United States, and in 
1907 constructed a double focus Crookes! tube whereby a stereoscopic effect could be obtained on 
fluoroscopy, finally replacing this shortly before his death in 1918 by a method he had per- 
fected using 2 self rectifying Coolidge tubes activated alternately to synchronise with an eye 


` shutter device of the kind he had invented with his original design. Among his other inventions 


were a form of therapy tube for application to body cavities—an osmotic regulator for gas 


tubes—a vacuum valve Iube—and an apparatus for the stereoscopic viewing of films based on | 


the principle of the Brewster refracting prism. He drew attention to the fact that darkroom 
walls did not need to be painted black and in fact painted his darkroom light red, that both 
magnifying and reducing lenses were valuable when viewing x-ray plates, and was probably 
the first radiologist ever to perform a domiciliary x-ray examination in a house without an 
electrical supply—his ingenuity being such that to power his apparatus he hired an electrically 
driven taxi and connected his apparatus up to tts battery by way of a wire passed through one 
of the windows. | 
In 1699 he was invited by the Gibbs foundation to equip an x-ray laboratory for the Uni- 
versity and Bellevue Medical College, and was appointed Chief of department. In 1902, at the 
age of 32, although a very busy man, he embarked on the laborious task of qualifying in 


medicine, yet found time in 1903, to publish, together with Dr. William A. Pusey, one of the . 


* Presented at the Seventy-second Annual Meeting of the American Roentgen Ray Society, Boston, Massachusetts, September 28— 
October 1, 1971. 
From the Royal Free Hospital, London, England. 
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earliest and most important books on radiology written in the United States, titled “The 
Practical Application of the Roentgen Rays in Therapeutics and Diagnosi s, being responsible 
for the section on diagnosis. In spite of his commitments as a roentgenologist and a medical 
student,a second revised and enlarged edition was brought out in 1904. He qualified as a doctor 
in 1905 and in 1907 he published his famous article on " Skiagraphy of the Accessory Sinuses 
of the Nose," and the term " Caldwell's projection” is still used throughout the English speak- 
ing world today. Unfortunately by now he had developed a severe radiation dermatitis of his 
hands, and in 1908 he resigned his post at Bellevue having never received there the recognition 
his work deserved; and it was left to the Presbyterian Hospital to hanor his achievements by 
appointing him Visiting Physician to the X-Ray Department in 1910. 

In spite of having had to have 2 of his fingers amputated for skin cancer he joined the 
Armed Services of his country in the first World War--attaining the rank of Ma Jor—and as 
such he died in 1918 at the age of 48, a martyr to his calling. 

To my regret I have no personal experience of this courageous man, who had such set entific 
and inventive ability. He was a Founder Member of your Society and one of its early Presi- 
dents: a true pioneer who, with others of his time, laid the foundations on which this great 
organization has built, and who set au example for all of us interested in the science and art of 
radiology to follow. 

In an article on “The Safe Interpretation of Roentgenograms of the Gall. Bladder Region" 
published in your Society's JouRNAL of 1975, he makes the point that “it is very easy to 
make a diagnosis of gallstones, but the difficult thing is to avoid making such a diagnosis 
when no stones are present.” This was before the days of oral cholecystography, and stones 
could only be diagnosed with certainty if they contained sufficient calcium to show on the 
plates, or if they contained enough cholesterol to present as constant negative shadows cast 
against the soft tissues of the body. When one considers the technical quality of films and the 
careful observation required to differentiate them from collections of intestinal gas, perhaps 
we have not made all that much progress in spite of our more expensive and sophisticated 
equipment. 

Caldwell had always shown an interest in the Radiology of the Biliary Tract, and perhaps, 
therefore, it is not entirely inappropriate that I have chosen to speak to you on the subject of 
jaundice, and in particular, surgical or obstructive jaundice, and the part that radiology can 
play in the preoperative elucidation of its causes. 





HISTORIC FACTS AND ANECDOTES 

HE Greeks used the word ikteros to 

describe the vellow discoloration of the 
skin and eyes which we call jaundice. This 
was derived from the word ictides, a 
species of ferret with striking yellow eyes. 

In early times jaundice was almost in- 

variably due to infection, for epidemic 
diseases and malaria were both common- 
place. Stones or other forms of mechanical 
duct obstruction were probably uncom- 
mon, and were not described in the earliest 
literature, for people died young, and in 
any case postmortem examinations were 
only performed on slaves or prisoners, 
many of whom lived on subsistence diets 
which were largely vegetarian. 


Hippocrates, who taught medicineon the 
island of Cos around 460 B.C. and was 
himself descended from Aesculapius, the 
founder of Greek medicine in pre Homeric 
times, differentiated 4 types of Jaundice 
due to diseases of the liver and 1 he be- 
lieved to originate in the spleen, and 
taught that it was "a bad symptom when 
the liver becomes indurated." Gallstones 
were recognized, although their connection 
with jaundice was apparently not fully ap- 
preciated. 

In early Roman times jaundice was 
known as Morbus Regis—the King’s dis- 
ease, possibly because of some form of 
hereditary transmitted hemolytic jaun- 
dice. The word jaundice was first used in 
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the English literature during the 14th 
century, and was derived from the terms 
jaunice or Jaunes which were in usage dur- 
ing the 12th century, and were corruptions 
of the French word “jaune” meaning yel- 
low. For instance, in 1340 Humpole wrote 
"for him that hath jaunes take wormot" 
(Red. Ant. 1). 

Diocles of Karyostos seems to have been 
the first to have recorded the theory that 
jaundice could result from obstruction of 
the bile duct and Aretaeus of Cappadocia, 
in about 100 A.D., wrote “If the passages 
which convey the bile to the intestine be 
obstructed from inflammation or scirrhus, 
the bladder gets over distended and the 
bile regurgitates: it therefore becomes 
mixed with the blood which, passing over 
the whole system, carries the bile to every 
part of the body so that it acquires the 
colour of bile." This is a very accurate 
description—especially if one considers that 
it was made nearly 1900 years ago—but the 
early Roman physicians were ahead of their 
time and their opinions went disregarded 
for some centuries. 

Since the time of Hippocrates, and possi- 
bly dating back even further to Pythagoras 
(530 B.C.), the theory had been developed 
that health and ill health depended on a 
delicate balance or imbalance of certain 
humors which were formed in the liver and 
spleen from food carried to it from the 
intestines, and which were then dispatched 
to the various parts of the body in the 
blood, although the pathways by which 
this was achieved were not properly under- 
stood until after Harvey's description of the 
circulation in 1628. 

Galen, who was born in Pergamon on the 
shores of Asia Minor and later moved to 
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Alexandria in Egypt, was chiefly responsi- 
ble for the elaboration and dissemination of 
this theory, for as a result of the publication 
of his book “de Elementis" in about 180 
A.D. it became almost universally ac- 
cepted throughout the then civilized world. 
Galen taught that good health necessi- 
tated a correct balance between four 
principal humors, blood, phlegm, yellow 
bile, and black bile, each of which existed in 
a natural or beneficial form or in an un- 
natural or harmful form, so that when the 
balance between these became disturbed 
due to an excess of one, or deficiency of an- 
other, illness would result (Table 1). 

Galen’s doctrine of humors was expanded 
and elaborated by succeeding generations 
of doctors throughout Europe, perhaps 
most notably by Guy de Chauliac, and 
remnants of it persisted in medical teaching 
in Britain well into the nineteenth century. 

The concept of black bile, for which 
there is no known scientific basis, can be 
traced back to Hippocrates, who taught 
that it was formed by the liver, and then 
delivered, in a retrograde manner, to the 
spleen via the portal and splenic veins—~ 
from which, through venous junctions, it 
was secreted into the stomach to aid diges- 
tion. When excreted in excess, it was be- 
lieved to be responsible for icterus, leprosy 
and mental disease, among others. 

Galen taught that foreign bodies such as 
grain, kernels of pomegranates and seeds of 
figs could enter and obstruct the bile 
ducts, possibly mistaking small stones in 
the ducts found at autopsy for these sub- 
stances. He claimed that stones found in 
the gallbladder were formed by coagula- 
tion of bile due to excess heat in the liver, 
and believed that “bitter bile" could be 


TABLE I 
Humor Primary Element Season Temperament 
Blood Hot and moist Air Summer and Spring Plethoric 
Phlegm Cold and moist Water Winter Phlegmatic 
Yellow bile Hot and dry Fire Summer and Fall Choleric 
Black bile Cold and dry Earth Autumn Melancholic 
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retained in the body as a result of weak. 
ness of the excreting and conducting 
organs, for the accepted concept at that 
time was that the gallbladder filled by at- 
tracting bileintoit. Herecognized, however, 
that impairment of the biliary passages 
could be caused by inflammation, indura- 
tion or obstruction, or bv pressure from 
surrounding tissues, and that this might 
result in Jaundice. 

It was not until 1795 when William Saun- 
ders, Senior Physician to Guy's Hospital, 
London, tied the bile ducts of 2 living 
dogs, that it was scientifically established 
that obstructive jaundice was a direct 
result of bile retention and resorption. 
Saunders also made the important observa- 
tion that water injected retrogradely up 
the bile duct above the ligature would 
escape readily into the hepatic veins, even 
though very little force was used—a point 
to be considered even today by those under- 
taking operative or T-tube cholangiog- 
raphy, for this would seem to be a possible 
path for the spread of infection. 

Bright in 1836 wrote an excellent descrip- 
tion of jaundice and its various causes 
which in many wavs still cannot be bet- 
tered, but even at this time the sun of 
scientific medicine had still not vet fully 
broken through the clouds of Galenic 
dogma and the mists of medical supersti- 
tion which had obscured man's vision and 
halted the progress of medicine throu ghout 
the middle ages. 

Morgagni was probably the first to 
formulate the theory that suppression of 
liver function would result in bile being 
retained in the blood. However, until the 
revolution in medical thought and knowl- 
edge (which stemmed from the pathologic 
studies of Virchow in 1867), the develop- 
ment of anesthesia (ether was first used as 
an anesthetic for a major surgical opera- 
tion in 1846 by William Morton, in this 
very city, at the Massachusetts General 
Hospital), and the development of anti- 
septic surgery by Lister (whose first paper 
was published also in 1867)--all of which 
were initially reviled, rejected or vehe- 
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opens as follows: “The circumstances 
which predispose the system to an attack 
of Jaundice are numerous. The melancholic 
or leuco-phlegmatic temperament, under 
mental excitement whether pleasant or 
painful; an indolent mode of life; a full 
and stimulating diet; are among the most 
powerful.” It goes on “We have long felt 
assured that the status of the brain and 
nervous system has been too little con. 
sidered in the pathology of jaundice, and 
many reasonably suppose that any con- 
siderable deviation from the sound and 
vigorous condition whereby they influence 
secretion and moving powers will be likely 
to lessen or deteriorate the biliary fluid. We 
may hope at some future period to clear up 
many obscure points relating to biliary 
secretion and arrive at more successful 
methods not only of removing jaundice but 
also in many instances of preventing its 
occurrence.” 

Indeed remnants of Galenic teaching 
survive still in our common language and 
literature. Bile has become synonymous 
with resentment, and gall with spite. A 
jaundiced eye denotes em bitterment, bias, 
or prejudice; melancholic denotes a black 
mood or despair; while choleric is a term 
interchangeable with irascible, testy, or 
liverish —adjectives often applied to senior 
officers of the old Indian and British 
armies. 

Shakespeare, who was very much a man 
of his time, obviously accepted these con- 
notations without question, and in “Troilus 
and Cressida,” first performed in 1606, 
Agamemnon asks his army commanders 
“What griefs have set the jaundies on your 
cheeks?" In “Henry IV," the hostess 
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speaking to Captain Pistol cries “I beseech 
vou now aggravate your choler;" while in 


“Twelfth Night" Sir Toby jas to Sir 
Andrew "Let there be enough gall i in thy 


ink, though thou write with a goose pen 
no matter. 

Dryden in 1687 wrote of ` "Jealousie, the 
jaundice of the soul;" he may have taken 
this concept from the ancient Jewish 
Talmud, where 83 causes of jaundice were 
listed, and there is a specific warning that 
jaundice may bea punishment for jealousy. 

Pope in 1709, in his “Essay on Criticism" 
a the phrase “all looks vellow to the 
Leen eve," and this- -colourful-—con- 

cept has — the eye of many a Journal- 
ist since- -jaundiced or otherwise. For in- 
stance in 1887 the Western Review con- 
tained a report which read “Mr. Chamber- 
lain’s view of the Irish people has become 
suffused with a jaundiced colour." It 1s 
possible that, had Mr. Chamberlain been 
alive today, the sentiment expressed might 
well have been equally appropriate. 

Here in the United States you have a 
connotation entirely your own. In 1843, 


Kirby wrote in “Entomology “the 
icteric oriole (incidentally my secretary 
typed ‘icteric creole’) is kept bv the 


Americans in their houses to clear them of 
insects." I would hazard that in this in- 
stance the term has nothing to do with 
Baltimore or New Orleans and is probably 
being used descriptively for a bird— -though 
the mind boggles at the thought of the 
modern American home of necessity being 
turned into an aviary. While, in a typically 
English manner, I am loath to becoming in- 
volved in political i issues outside my own 
country, I must say that perhaps in this 
particular instance vou owe more to in- 
secticides than the antipollution critics 
might have one believe. 

The next great stimuli to the advance- 
ment of scientific medicine were provided 
by Róntgen's discovery of x rays in 1895 
and the Curies’ discovery of radium in 
1898. No doubt those of you w ho visited 
the Courtway Library last evening will 
have noticed that the first x-ray taken by 
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Róntgen was not of his own, but of a 
lady’s and probably his wife's hand! But 
then, who better? Be that as it may, these 
discoveries have revolutionized medical and 
surgical diagnosis and have opened the 
windows of progress to vistas, the bound- 
aries of which, as vet, are nowhere in sight. 

It is to some of the radiologic tec +hniques 
which have stemmed from these discoveries 
and which may be applied to a patient 
suffering from obstructive jaundice in an 
effort to explain its origin before resorting 
to surgical exploration, ‘that the rest of this 
lecture will be devoted. 

Before embarking on it however, I 
should like to pay tribute to my many 
friends—at the Royal Free Hospital, Lon- 
don and elsewhere--both in the United 
States and in Britain— for the help they 
have given me, either in advice or in the 
loan of slides or illustrations. They are too 
numerous to mention individually by 
name and it would be invidious to do so in 
case I should inadvertently omit some. To 
them all, therefore, | express my warmest 
thanks. 


CLASSIFICATION OF FAUNDICE 


Jaundice is usually classified under three 

_ headings. 
. Hemolytic jaundice, due to ov erload- 
ing of liver cells with bilirubin (such 
as acholuric jaundice, ery throblastic 
and sickle cell anemia, malaria, yel- 
low fever, etc.). These are unlikely 
to present as surgical problems unless 
there are associated gallstones. 
Hepatocellular or toxic Jaundice, re- 
sulting from an inability of the liver 
cells to excrete bilirubin. This is 
usually entirely a medical problem, 
though 1 it may at times pose problems 
in differential diagnosis. 

3. Surgical or obstructive Jaundice, due 
to mechanical interference with the 
flow of bile down the ducts. 

At times there may be a combination of ob- 

structive and hepatocellular factors at 
work. 
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CAUSES OF OBSTRUCTIVE JAUNDICE (vi) retroperitoneal fibrosis 


rye " a * C NV 4 : TROT 
Phe commoner causes of obstructive jaun- 2. Malignant 





dicas de dollor (1) carcinom a of head of pancreas 
(1) carcinoma of gallbladder 
I. EXTRAHEPATIC OBSTRUCTIVE JAUNDICE (111) enlarged glands 
A. Congenttal (a) metastatic carcinoma 
I. Atresia of bile ducts (b) reticulosis 
(presenting at birth) E. Obstruction within the lumen of the Lile 
2. Choledochal cyst duct 
(presentation often delayed for some 1. Calculus (usually intermittent; occa- 
years) sionally complete or progressive) 
B. Inflammatory 2. Neoplasm (usually progressive; occa- 
I. Sclerosing cholangitis sionally intermittent) 
(1) idiopathic G) benign 
(1) acquired (2° to calculus disease, adenoma or polyp of bile duct 
2° to ulcerative colitis, etc.) or ampulla 
2. Oriental cholangio-hepatitis (usually (1) malignant 
due to worm infestation, Clonorchis (a) carcinoma of bile duct (in- 
or Fasciola) cluding ampulla) 
3. Papillitis or fibrosis of sphincter of (b) carcinoma or lymphoma of 
Oddi duodenum involving am. 
(1) without stones in the common pulla 
bile duct 3. Intestinal parasites (Clonorchis, As- 
(1) with stones in the common bile carts, Fasciola hepatica) 
duct 
C. Traumatic H, INTRAHEPATIC OBSTRUCTIVE JAUNDICE 
Í; Spontaneous rupture of bile duct S Jur pias 
(rare) Primary biliary cirrhosis 


to 


. Blunt or direct injury. to duct 
3. Attributable to surgery 
(1) immediate, due to loss of duct 


5teroid-induced cholestasis 
Jaundice associated with ulcerative coli- 


J 


Suh tis 
contin / azi i 
continuity — Phenothiazine drugs (e.g., chlorproma- 
(a) section of duct zine) o 


(b) ligation of duct 
(1) delayed stricture 
(a) following partial section or 
ligation of duct . 
ubi" d : B 
(b) duct fibrosis following ex- 
ploration of duct 


Chronic virus hepatitis 

Alcoholic cholestasis 

Benign recurrent Jaundice of pregnancy 
. Intrahepatic bile duct obstruction 

Intrahepatic bile duct atresia 

Carcinoma of intrahepatic bile ducts 


€) periduct: iIbrosis subse- ide a 
(c) periductal fibrosis subse Primary carcinoma of liver (hepatoma) 
quent to leakage of blood or Hiis ee seas pm | 


bile aroun € $ ; 
DOE ec lea t rs ; Metastases (usually late) 
D. External compression of bile duc a 
a 6, Pana Liver abscess (rare) 
1. Nonmalignant —_ 
(1) chronic pancreatitis 


ok ! ‘LINICAL PROCEDURE 
(11) penetrating duodenal ulceration i ` 


(11) duodenal diverticulum (rare) When a patient presents with Jaundice 
(iv) hydatid cyst (uncommon) the first task of any physician is to deter- 


(v) aneurysm of hepatic artery or mine whether it is hepatocellular or ob- 
aorta (rare) structive in origin; and, if obstructive, 
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whether this is due to stone, benign stric- 
ture or carcinoma. 

In making his diagnosis he may be as- 
sisted by the history — -such as the fever, 
rigors etc. with acute hepatitis; or pain, 
colic and fever in acute obstructive jaun- 
dice. However, in cases of more prolonged 
jaundice, even after all relevant laboratory 
tests have been performed and a liver bi- 
opsy examined, it may still be impossible to 
differentiate with certainty between me- 
chanical obstruction and intrahepatic cho- 
lestasis--and it is at this stage that radiol- 
ogy and other diagnostic techniques such as 
radionuclide scanning or ultrasound may 
prove invaluable, for thev then offer the 
only prospect of making the diagnosis short 
of surgical laparotomy. 

Admittedly in many centers, at this 
stage, laparotomy is undertaken on the 
grounds that if an obstruction exists it 
should, if possible, be relieved or bypassed, 
But cases suffering from hepatocellular dis- 
ease are poor operative risks and an anes- 
thetic may be sufficient to precipitate acute 
liver cell tailure or death, so that there may 
be an advantage--at least to the patient- 
if the correct diagnosis can be made in ad- 
vance. 

Even when clinically it seems reasonably 
certain that jaundice is due to large duct 
mechanical obstruction, it is obviously 
helpful to the surgeon to know before he 
makes his incision the exact site of the ob- 
struction, its cause if possible, and the 
amount and state of the duct available 
proximal to the obstruction for anastomosis 
or bypass if this is necessary. Nowhere is 
this more important than in cases who have 
undergone previous surgery, 
there has been more than one previous 
operit oi. such as when dealing with post- 
operative strictures of the duct, or a missed 
high carcinoma of the bile duct, for normal 
anatomy may be grossly do orate d by scar 
tissue or concealed by adhesions between 
different organs in the neighborhood. How- 
ever, it applies to whatever the cause, for 
the surgeon can plan his procedure in ad. 
vance, or make alterations to his list, for a 


especially if 


Fie. t. 
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stone will probably present an easier prob- 
lem than a carcinoma of head of pancreas; 
furthermore, a high malignant obstruction, 
or the demonstration of hepatic metastases, 
may decide the surgeon not to operate, or 
to undertake a palliative procedure rather 
than a more heroic surgical resection 
doomed to failure from the start. When 
Jaundice is due to a stone it js obviously 
helpful to demonstrate how many are pres- 
ent, although this is not so Important as 
showing later whether any remain in the 
ducts before the abdomen is closed. 


ROENTGENOLOGIC EXAMINATION 
PLAIN FILM ROENTGENOGRA PH y 5:12.22 


Plain roentgenograms of the abdomen 
may show enlargement of the liver and/or 
spleen and point to primary or secondary 
malignant disease or cirrhosis as the likely 
cause of the jaundice (Fig. 1). Occasionally 
the shadow of an a gallbladder can 
be made out and indicates, as Courvoisier 
pointed out, a malignant lesion involving 
the common bile duct; or varices mav be 
detectable behind the cardiac shadow, or 
be visible on a plain flm roentgenogram of 
the chest (Fig. 2), and point to cirrhosis as 
the cause. The chief value of plain film 
roentgenographv, however, lies in the dem- 





Cirrhosis of liver. Large liver and spleen; 


calcification in wall of portal vein; varices in gas- 


tric fundus. 
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onstration of gallstones, various types of 
calcification of the liver or pancreas, or gas 
in the bile ducts. 

Less than 20 per cent of stones in the gall- 
bladder and only some 5; per cent of stones 
in the bile duct are sufficiently calcified to 
show. And even should stones be shown in 
the gallbladder this does not necessarily 
mean that they are the cause of the jaun- 
dice, for stones are found in the gallbladder 
at autopsy 1n some 30 per cent of females, 
and in 15 per cent of men, over $4 years of 
age, and are said to bea cause of carcinoma 
of the gallbladder. They are not uncom- 
monly found in cases of pancreatitis and it 
is said that the incidence of stones 1s higher 
in individuals suffering from cirrhosis of the 
liver and carcinoma of the head of the pan- 
creas than in others of the same age groups. 
Similarly, while calcification in the pan- 
creas suggests the presence of pancreatitis, 
this does not exclude an associated car- 
cinoma. In this context, if previous roent- 
genograms of the abdomen are available, 
absorption of previously noted calcification 
or an alteration in 1ts shape and distribu. 





Fie, 2. Cirrhosis of liver. Varices are visible behind 
the cardiac shadow on the plain film roentgen- 
ogram of the chest. 
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Bizarre ossification in a hepatoma, 


tion may indicate the presence of such a 
growth. 

Calcification not uncommonly occurs in 
a hepatoma and also in metastases from 
carcinoma; hydatid cysts; angiomas: tu- 
berculomas; or gummas. Calcification in a 
hepatoma tends to present as a collection 
of small soft ill-defined opacities of varying 
sizes but may sometimes present as denser 
opacities, with a bizarre pattern (Fig. 3). 
According to Polk, calcification in a carci- 
noma of the gallbladder is not uncommon. 

Calcification in metastatic deposits tends 
to be ill-defined and soft, mottled or nodu- 
lar. It is usually secondary to a mucus se 
creting adenocarcinoma of large bowel, 
though occasionally from the stomach, and 
very rarely from the endodermal element 
of a teratoma. Similar calcification may be 
seen in metastases from other tumors such 
as an adrenal neuroblastoma and rarely in 
metastases from a calcitonin secreting car- 
cinoma of the thyroid gland. Ring calcifica- 
tion in the wall of a hydatid cyst usually 
indicates that the cyst is dead, but live 
cysts are not uncommonly present else- 
where in the liver. Patchy or ring calcifica- 
tion may rarely be seen in gummas, tuber- 
culomas or chronic abscesses. In angiomas 
caletication usually takes the form of 
phleboliths or wavy or parallel lines. Ossify- 
Ing metastases may very occasionally be 
found in the liver secondary to bone osteo- 
sarcoma, 
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Fic. 4. A carcinoma of the stomach delineated 
by gas. 


Occasionally, a diagnosis can be made 
from the plain film roentgenogram, as 
shown in Figure 4, of a gas silhouetted 
carcinoma of the stomach, with secondaries 
in the liver and lung. 

In a case of unexplained chronic Jaundice 
the wrist and ankles should be examined, 
for we have found that in approximatelv 10 
per cent of cases suffering from primary 
biliary cirrhosis, periosteal layering of a ty pe 
similar to that seen in hypertrophic pul- 
monary osteoarthropathy will be found, 
usually with clubbing of the fingers (Fig. 5, 
A and B). Similar changes may occasion- 
allv be seen in chronic active hepatitis, or 
in a very slow growing carcinoma of the 
bile ducts. 


BARIUM TECHNIQUES?:16:19721,33 


Examination of the upper gastrointesti 
nal tract with barium is mandatory in all 
cases of persistent Jaundice in which the 
cause is undiagnosed, and, after scans of the 


liver and pancreas, and, possibly, liver 
biopsy, should be the first procedure after 
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the plain film roentgenographic examina- 
tion, particularly 1f this 1s negative. 

The state of the esophagus—especially 
the presence or absence of varices, and their 
size—allows one to assess the risk of passing 
a gastroduodenoscope, should this be con- 
templated. Esophageal varices almost al- 
ways indicate portal venous obstruction 
and suggest that jaundice is due to some 
form of cirrhosis, although it should be 
remembered that there is a definite in- 
creased incidence of gallstones and chronic 
pancreatitis in cirrhotics. There 1s almost 
invariable splenic enlargement if the organ 
has not been removed. A carcinoma or 
other malignant lesion of the stomach may 
be demonstrated, or some lesion in the duo- 
denum such as a perforating ulcer, diver- 
ticulum or even a carcinoma which may be 
involving the bile duct. A widened duo- 
denal loop; disturbance of the mucosal pat- 
tern on the concavity of the loop; pressure 
indentations on the loop or Frostberg’s re- 
versed E or sigma deformity; or elevation 
and anterior displacement of the duodenal 
bulb or pylorus may suggest a neoplasm of 
the head of the pancreas. 

Forward displacement, or anteroposterior 
compression, of the 2nd part of the duode- 
num, shown best by lateral decubitus roent- 
genograms with a horizontal beam; or lack 
of forward displacement of this part of the 
duodenum on a left lateral decubitus roent- 
genogram, compared with the opposite 
lateral roentgenogram, may provide valu- 
able information regarding fixation which 
is often missed by failing to take such views. 
A supine lateral roentgenogram using a 
horizontal beam is, 1n my opinion, not very 
helpful because, although forward displace- 
ment of the stomach in relation to the spine 
may indicate a growth in the body of the 
pancreas, by the time a growth of the head 
has extended to this extent it 1s almost cer- 
tainly not resectable. 

In Britain retroperitoneal pneumography 
has, on the whole, been neglected or re- 
jected as a worthwhile technique in the 
search for a growth in the head of the 
pancreas, possibly for the same reason. 


Obstructive Jaundice 
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Fic. 5. (4 and B) Primary biliary cirrhosis. Periosteal new bone resembling hypertrophic osteoarthropath y 
with clubbing of fingers. 


Not uncommonly a pancreatic neoplasm 
will produce a pressure deformity on the 
lateral aspect of the second part of the duo- 
denum or may encircle it and compress it 
from side to side (Fig. 6). A filling defect on 
the concavity of the duodenal loop in the 
region of the papilla may be due to a dilated 
common bile duct containing stones or à 
single large stone (Fig. 7), but almost iden- 
tical appearance may be produced by d 
carcinoma of the ampulla (Fig. 8) or even 
by a carcinoma of the head of the pancreas 
(Fig. 9), although the margins of the defect 
when due to stone are usually more clear 
cut than when due to a growth. A dilated 
bile duct may impress the duodenum where 


it passes behind it, usually at the junction 
of the first and second parts, as in Figure 
10, a carcinoma of the head of the pancreas. 
Occasionally, with a carcinoma of ampulla, 
or after the recent passage of a stone, a little 
barium will reflux up the common bile duct. 

During the examination the barium filled 
duodenum should be paralysed by the in- 
travenous Injection of some substance such 
as oxyphenonium sodium, 0.6 mg. (An- 
trenyl, Ciba). Loss of the coiled spring like 
folds on the medial side, especially if com- 
bined with rigidity or serration of the me- 
dial wall with projections resembling rose 
thorns, suggests a growth in the head of the 
pancreas (Fig. 11, 4 and B). A smooth rigid 
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Fic. 6. Barium meal examination. Large gallbladder 
visible on plain film roentgenogram. The lateral 
wall of the second part of the duodenum is com- 
pressed by carcinoma of the head of the pancreas. 
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medial wall may indicate chronic pancreati- 
tis (Fig. 12, 4D), but it is often impossible 
to differentiate between the two conditions 
on appearances alone, as shown in Figure 
10, due to a carcinoma (Fig. 13). Calcifica- 
tion in the pancreas usually indicates the 
presence of chronic pancreatitis, but does 
not exclude a carcinoma. 

Disturbances of the mucosal pattern in 
the region of the duodenal papilla (Fig. 14, 
A-D), especially if combined with a local- 
ised finger-end like pressure defect on the 
medial duodenal wall, usually indicate an 
ampullary growth, although this can only 
be diagnosed with confidence if the defect 
is constant on two or more films or if a 
tumor can be silhouetted against gas or 
air introduced into the duodenum during 





lic. 8. Barium meal examination. The filling defect 
is due to carcinoma of the ampulla. Note oblique 
pressure effect of dilated bile duct on the upper 
part of the descending duodenum. 


E! —— 


Fic. 7. Barium meal examination. The filling defect 
in the region of the ampulla is due to a stone in 
the bile duct. 
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hypotonic duodenography. Even so, it may 
be impossible to differentiate a primary 
carcinoma of duodenum, which, although 
uncommon, is only rarely situated sufh- 
ciently close to the ampulla to involve it. 
[t has been claimed that cine-roentgeno- 
graphic examination of the barium filled 
duodenal loop increases the chances of di- 
agnosing a carcinoma of the head of the 
pancreas by demonstrating significant dif- 
ferences in the pattern of duodenal peristal- 
sis or flexibilitv of the medial duodenal wall. 
Any method that may increase the accu- 
racy or scope of diagnosis 1s worth trying or 
combining with accepted techniques, but 
in my experience cine-roentgenography, 1n 
itself, is little if any more effective than con- 
ventional methods 1n reliably distinguish- 
ing between carcinoma and chronic pan- 
creatitis, which is what really interests the 
surgeon. The findings are not always easy 
to interpret, and false positive diagnoses 
are not uncommon. While, therefore, it may 
have a place in the examination of selected 


Fic. 9. Barium meal examination. The somewhat 
irregular filling defect on the duodenal concavity is 
due to a carcinoma of the pancreas (arrows). 
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lic. 10. Note oblique pressure effect on proximal 
duodenum by a dilated bile duct. A carcinoma of 
the head of the pancreas was obstructing the duct 
lower down. 


cases, the additional radiation delivered 
has to be weighed against its possible value 
in routine examinations. Video-tape record- 
ing does not suffer from these disadvantages 
and when reproduction 1s improved it may 
become the method of choice. 

Attention should alwavs be paid to the 
caliber and mucosal pattern of the small 
bowel, for in chronic pancreatitis, though 
also occasionally with a slow growing car- 
cinoma of the head of the pancreas, promi- 
nent plical folds and increased caliber may 
result from deficiency of normal pancreatic 
secretion. 

Unfortunatelv, none of the barium tech- 
niques described, however carefully per- 
formed, offer much prospect of a correct 
diagnosis of malignant lesions of the pan- 
creas while still small enough to offer hope 
of adequate resection unless the growth 
early involves the terminal segment of the 
bile duct or the duodenum in its immediate 
vicinity. Even then, as has already been 
shown, a nonopaque stone impacted in the 
lower end of the bile duct or a carcinona of 
the pancreas or ampulla may present almost 
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lic. 11. (Zand B) Hypotonic duodenography. Typical rose thorn projections due to carcinoma of pancreas. 
(Courtesy or Dr. L. Kreel.) 


identical appearances. Should any abnor- Enlargement of the duodenal loop is very 
mality be noticed, however, further inves- difficult to assess, for individual variation is 
tigations, and preferably laparotomy, should so great, and in hypersthenic subjects the 
be undertaken as a matter of urgency tode- loop normally takes a wide sweep. Definite 
termine the true srtuation.!l:19:26,29,39,45 compression with narrowing of the second 

Similarly a carcinoma of the head of the part of the duodenal loop, if constant, is 
pancreas may produce changes which are highly suggestive of a carcinoma of the 
indistinguishable from those usually at- head of the pancreas, but the inverted E or 
tributed to chronic pancreatitis.!%*! sigma sign of Frostberg is, in my experience, 





liG. 12. (.4-D) Chronic pancreatitis. Hypotonic duodenography without gas distention. Smooth rigid medial 
wall of second part of duodenum. 
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only present in some 5 or 10 per cent of 
cases, and usually only when growths are 
too large to offer much hope of successful 
surgical resection. It may occasionally be 
seen in otherwise apparently normal indi- 
viduals. 

Hypotonic duodenography is, in most 
cases, only alittle less unreliable than a con- 
ventional barium examination except in the 
diagnosis of intraluminal lesions in the re- 
gion of the ampulla, for rose thorn serra- 
tions of the medial wall may occasionally 
be found in apparently normal individuals, 
especially 1f the lumen is not fully distended 
with gas. Subtle changes in the mucosal 
pattern of the second part of the duode- 
num, whether with air distention or not, 
are often very difficult to assess and the 
differential diagnosis between carcinoma, 
chronic pancreatitis and variations of nor- 
mality may at times be impossible. Al- 
though the commonest cause of malignant 
obstruction of the bile ducts is a carcinoma 
of the head of the pancreas, false positive 
diagnoses are not uncommon, and not infre- 
quently a case is diagnosed as a carcinoma 
of the head of the pancreas on a faulty as- 
sessment of changes in the duodenal mu- 
cosal pattern, or because the recognised 
signs are themselves unreliable, when no 
carcinoma exists or when the site of ob- 
struction lies above the level of the pan- 
creas. It is perhaps therefore fortunate 
that newer techniques of gastroduodenal 
endoscopy made possible by the develop- 
ment of flexible fiberscopes have developed 
to a stage where endoscopy can provide the 
physician with additional diagnostic in- 
formation and complement existing and 
longer established radiologic techniques. 


CHOLECYSTOGRAPHY AND 
CHOLANGIOGR APH y 9 eros 
The major weakness in the radiologic in- 
vestigation of jaundice is that none of the 
opaque media at present available for 
cholecystography and cholangiography, be- 
cause of the suppression of liver function, 
is consistently effective in the presence of 
hepatocellular or sustained obstructive 
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lic. 13. Hypotonic duodenograph y. The appearances 
are more those of chronic pancreatitis but are due 
to carcinoma of the pancreas. 


jaundice, and the gallbladder and ducts 
therefore cannot be opacified by usual con- 
trast methods. In my experience satisfac- 
tory opacification of the ducts by intra- 
venous cholangiography, whether by injec- 
tion or infusion, even with the use of more 
recent and more expensive opaque media, 
can rarely be satisfactorily achieved if the 
serum bilirubin level is above 4.0 mg. per 
cent and often fails in the 2-4 mg. per cent 
range, especially if the jaundice has been 
prolonged or is increasing in intensity. This 
is in accordance with the opinions of ex- 
perts such as Wise? and Baker and Hodg- 
son,? who have unparalleled experiences in 
this field. Intravenous cholangiography 
may be effective within this range of serum 
bilirubin levels when the jaundice is inter- 
mittent or decreasing in severity, and there- 
fore success is more likely when obstruction 
is due to stone than neoplasm. Should opac- 
ification of the duct system be achieved, a 
stone may be shown by tomography or in- 
ferred by abnormal stasis in the duct with 
increasing opacification of the dilated duct 
system over a period of 1—2 hours, as first 
described by Wise and O'Brien?! in their 
time density concept. The administration 
of substances such as penditan to reduce 
renal tubular excretion of bilirubin rarely 
seems to improve the degree of opacifica- 
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Fic. 14. (4-D) Carcinoma of the ampullary region of the bile duct. 'The barium meal examination shows a 
constant filling defect in the region of the papilla, proving the value of serial spot roentgenograms. 


tion and may be dangerous. A drip infusion 
method using glucose saline may be slightly 
more effective in opacifying the ducts than 
simple intravenous injection of the opaque 
medium, but this is based on subjective im- 
pressions and in man is almost impossible 
to prove. Whether so or not, the method 
has less side effects, is probably safer, and 
is usually less unpleasant for the patient. 
When conventional oral and intravenous 


methods have failed to opacify the ducts 
and the gallbladder, the dribble technique 
described by Salzman et al.® in 1959 may 
have occasional success in demonstrating a 
calculus, if this is the cause of the Jaundice. 
They so beautifully demonstrated, that pale 
culi coated with bile pigment may absorb 
sufficient opaque medium onto their sur- 
faces to render them opaque to roentgen 
rays, as, for instance, in one of our cases, a 
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lady of £1 with jaundice of 5 weeks’ dura- 
tion and a serum bilirubin of 1.8 mg. per 
cent. Plain film roentgenograms of the 
abdomen and a barium series proved nega- 
tive. No opacification of the biliary tree 
was obtained with intravenous biligrafin, 
but after taking telepaque 1 gm. t.d.s. for 
4 days, 3 stones were clearlv visible (Fig. 
15) in a dilated bile duct. Occasionally, the 
gallbladder or bile duct will be opacified by 
this method when others have failed and 
non-opaque stones may thus be demon- 
strated as negative shadows in it as in Fig- 
ure 16, a man of 49 who had had painless 
jaundice for 5 weeks. A malignant lesion 
was considered, even though the serum 
bilirubin was only 2.2 mg. per cent, for the 
serum phosphatase level was 70 K.A. units 
and the jaundice seemed to be deepening. 
Biloptin was administered and after 4 davs 
a faintly opacified gallbladder containing 
nonopaque stones was demonstrated. No 
opacification of the stones was achieved, 
and another nonopacified stone was found 
in the common duct at operation. Salzman 
et aL." claim that approximately 70 per cent 





Fic. 15. Dribble telepaque cholecystography in a 
case of failed oral and intravenous cholecystogra- 
phy. The preliminary roentgenogram was nega- 
tive. Three stones are shown in the dilated duct 
after taking telepaque 1 gm. t.d.s. for 4 days. 
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Fic. 16. Dribble biloptin cholecystography. Plain 
film roentgenography and cholangiography nega- 
tive. There is a faint filling of the gallbladder con- 
taining nonopaque stones after 4 days administra- 
tion of biloptin. 


of duct stones and 10 per cent of stones in 
the gallbladder are coated with sufficient 
biliverdin to be demonstrable if bile concen- 
trations of opaque medium are adequate. In 
my experience, some 30 per cent of gall- 
bladder stones and 35 per cent of stones in 
the ducts can be demonstrated provided the 
serum bilirubin level is below 2-3.0 mg. per 
Cent, 


Seldinger’s technique of arterial cathe- 
terization has made it possible to demon- 
strate the vascular supply of the liver, pan- 
creas and gallbladder with a high degree of 
accuracy, although that of the bile duct is 
as yet less easy to determine. It is possible, 
however, that this will be better achieved 
by the use of magnification techniques. 

The arteriographic diagnosis of a car- 
cinoma, whether of the head of the pan- 
creas or the bile duct, depends on the dem- 
onstration of one or more features, such as 
enlarged feeding arteries; the presence of 
pathologic tumor vessels or lakes: a tumor 
blush; displacement, invasion or stenosis of 
normal arteries or their branches: or by 
early filling of, displacement, or invasion of 
veins (Fig. 17). 
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l'1G. 17. Carcinoma of the head of pancreas. Com- 
bined celiac axis and superior mesenteric arterio- 
gram. Subtraction film shows pathologic vessels 
(arrows), amputation (open arrowheads), and en- 
casement (asterisks) of normal vessels and tumor 
stain. (Courtesy of Dr. H. Herlinger.) 


Enlargement of the gallbladder can usu- 
ally be deduced from the degree of displace- 
ment of the cvstic artery and its main divi- 
sions, and, if present, should raise the suspi- 
cion of malignant involvement of the distal 
part of the bile duct. An abrupt angulation 
or cut-off of the gallbladder vessels should 
make one consider a growth in the gall- 
bladder. Uneveness in the thickness of the 
opacified gallbladder wall, as pointed out by 
Abrams, is an important diagnostic feature, 
and if present lends support to the diagno- 
SIS. 

Normal arterial anatomy of the region 
may be considerably altered if a growth 
obstructs a major vessel, and the nutrition 
of important structures or organs such as 
the liver may be jeopardised if these col- 
lateral pathways on which their blood de- 
pends, such as arcade vessels of the gastro- 
duodenal artery or the main artery itself in 
which the direction of fow may be reversed, 
are resected at surgery together with the 
duodenum as in the classical Whipple type 
operation. [t is, therefore, of considerable 
value 1f the surgeon can be forewarned of 
this hazard. 

A valuable side product of celiac, or he- 
patic arteriography is the occasional demon- 
stration of unsuspected lesions in the liver 
such as a hepatoma, intrahepatic bile duct 
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carcinoma, hydatid cysts, or metastases. A 
hepatoma is usually highly vascular with a 
distinctive appearance of numerous patho- 
logic tumor vessels and vascular lakes (Fig. 
18), although occasionally avascular forms 
occur. The celiac trunk may be displaced or 
there may be lack of filling of the other lobe 
due to preferential filling of the tumor. Nor- 
mal intrahepatic vessels may be displaced 
and arterial invasion or a tumor blush can 
often be shown. Sinusoidal filling is com- 
mon. 

Metastases tend to be more peripher- 
ally situated and multiple. They commonly 
produce an early and sustained blush (Fig. 
19), and, depending on size, tend to distort 
and stretch normal vessels rather than to 
invade them. Vascular lakes and sinusoidal 
filling are less common than in hepatoma 
(Fig. 20). 

Avascular forms occur and may be sus- 
pected by the demonstration of stretched 
vessels and negative areas in the hepato- 
gram stages. Unless secondary to a carci- 
noma of bile duct or head of pancreas, they 
are usually large and numerous before 


jaundice is produced. 


Multiple lesions may occasionally be due 
to multifocal liver cell ( Fig. 21), or bile duct 
carcinoma, or hvdatid cysts or abscesses. 





18. Hepatoma. Celiac arteriography. 


FIG. 
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lic. 19. Celiac axis arteriography. Small blushing 
metastasis shown during thein vestigation of a case 


es liG. 21. Celiac axis arteriogram. Multifocal liver 
of Jaundice. (Courtesy of Dr. R. Dick.) : 


cell carcinoma. (Courtesy of Dr. R. Dick.) 


Occasionally, intrahepatic systemic-portal 
shunts in the Budd-Chiari syndrome may 
mimic the blush of scattered metastatic 
nodules. A round avascular area with a 
dense peripheral opacified margin in the 
hepatogram stage is probably pathogno- 
monic of hydatid cyst (Fig. 22). 

[Increased vascularity mav be present in 
regenerative nodules in cirrhosis and nor. 
mal vessels may be displaced or stretched, 
though not obstructed. Tumor vessels and 


vascular lakes are not seen, and the hepatic 
vascular pattern with collateral venous 
channels and varices visible in the venous 
phase is usually characteristic of cirrhosis. 

Displacement or obstruction of the 
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lic. 22. Celiac axis arteriogram. Hydatid cyst. 


l'1G. 20. Celiac axis arteriogram. Metastases (from Typical opacified ring around the periphery of a 
gastrointestinal tract) are shown in a case with a rounded avascular area in the liver. (Courtesy of 
large liver and jaundice. Dr. R. Dick.) 
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lic. 23. Celiac axis arteriogram. Aneurysm of the 
hepatic artery in the region of the porta hepatis 
compressing and displacing the artery. In this 
position pressure on the bile duct can be expected. 


splenic vein in the later stages of the ex- 
amination should raise the suspicion of a 
carcinoma of the pancreas. Dilated intra- 
hepatic bile ducts associated with an extra- 
hepatic obstruction of the bile duct may 
produce a streaky appearance converging 
to the hilum during the hepatogram stage. 
[Involvement of the portal vein in any way 
is a strong indication that a growth is un- 
likely to be resectable and that palliative 
surgery or other treatment is the most that 
can be expected. 

[f perfusion chemotherapy of the liver is 
contemplated, preliminary angiography of 
the celiac axis or hepatic artery 1s, of course, 
essential to demonstrate the vessels supply- 
ing the growth, and to make sure that the 
perfusion catheter is properly sited. 

Occasionally, some benign condition will 
be found to be responsible for the Jaundice. 
Aneurysms of the aorta have been known 
to compress the duct and produce Jaundice. 
[n this case an aneurvsm of the hepatic 
arterv (Fig. 23) was demonstrated. 

[t would seem that the best chance to 
demonstrate a small neoplasm involving 
the bile duct directly is by a combination 
of a free lush examination of the celiac axis 
and superior mesenteric arteries followed 
by selective catheterization of the gastro- 
duodenal artery or any other vessel which 
seems to be contributing to the blood sup- 
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ply of the tumor. Subtraction is essential 
and Herlinger believes that the results are 
improved still further by tomography, al- 
though this requires special apparatus. As 
in most fields of endeavour, the standard of 
result depends on the ability of the man 
carrying it out, although there remain at 
present certain definite inherent problems 
which present a challenge to be overcome. 
For instance, most adenocarcinomas of the 
biliary tree or of the head of the pancreas 
are poorly vascularised, and although Her- 
linger, and Nebesar and his colleagues? 
have occasionally demonstrated lesions less 
than 1 cm. across (Fig. 24), few tumors of 
less than 2.5 cm. in diameter can be de- 
tected with any regularity or certainty even 
by the most expert arteriographer. Yet by 
the time these lesions have reached this size 
many will have passed beyond any hope of 
radical resection (Fig. 25, Æ and B). 
Ampullary carcinomas or carcinomas ot 
the bile duct seem to be especially difficult 
to demonstrate because of the scarcity of 
abnormal angiographic features. 
Intrahepatic bile duct carcinomas are 
more easily demonstrable than extrahepatic 
forms, but even these are rarely obvious un- 
less they are more than 2—3 cm. in diameter. 
With tumors over 3 cm. in diameter, 
whatever the site, the success rate 1m- 
proves, being almost proportional to the 
size of the tumor. But this is the case with 





FIG. 24. Celiac axis arterio-tomogram. Subtraction 
film. Note the small branch of the dorsal pancre- 
atic artery supplying the tumor and the tumor 
blush (arrows). Early carcinoma of head of pan- 
creas. (Courtesy of Dr. H. Herlinger.) 
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most of the other radiologic and nonradio- 
logic techniques available and usually is of 
little help to the patient, although it is of 
value to the surgeon, who is warned before- 
hand of what he may expect at laparotomy. 

Unless a carcinoma is well vascularised, 
whatever its size, arteriogr raphy is of little 
help in differentiating between carcinoma 
and chronic pancreatitis. It is of no value 
when jaundice is due to stone, benign stric- 
ture, or intrahepatic cholestasis. 

False positive diagnoses of carcinoma of 
the head of the pancreas vary inversely 
with the experience and directly with the 
enthusiasm of the operator, and probably 
In experienced and competent hands are in 
excess of 10 per cent. 

A negative arteriogram does not exclude 
disease of the head of the pancreas whether 
malignant or inflammatory, although, As 
Bouchier has pointed out, taken In con- 
junction with a negative scan the odds 
against malignancy are high. 

Arteriography is reasonably safe and 
simple in experienced hands, although even 
so there is a definite morbidity rate, and 
more than an occasional hazard to a limb 
or even life in sick or elderly patients, many 
of whom already suffer from degenerative 
arterial disease. These factors have to be 
weighed carefully against any probable ad- 
vantages that may accrue from a positive 
arteriogram, and it should therefore be 
undertaken only when other simpler meth- 
ods have failed. It is unwarranted in non- 
malignant states. 

It is, however, the only method whereby 
the exact size and extent of a carcinoma 
may be revealed, and may demonstrate a 
growth still small enough for surgical resec- 
tion. If it is to be performed at all it should 
be as soon as possible after the onset of 
jaundice i in any case in which the possibility 
of carcinoma arises, for the only informa- 
tion of real importance to the surgeon is 
whether the growth is still limited to the 
right of the superior mesenteric and portal 
veins so that a Whipple tvpe operation can 
be attempted. 

Metastases in the liver can usually be 
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Typical ap- 
pearances of a large carcinoma of the head of the 


Fic. 25. (4) Celiac axis arteriogram. 


pancreas (large open arrowheads). (B) Arterio- 
gram I year previously shows pathologic vessels 
in a small tumor (small open arrowheads). The 
patient refused operation. (Courtesy of Dr. H. 
Herlinger.) 


shown if they measure 2 cm. in diameter or 
more, and may sometimes be shown when 
smaller than this. If none are shown, and 
the growth seems reasonably small, surgical 
resection should offer some prospect of cure. 
If metastases are present some simpler 
palliative procedure to relieve the jaundice, 
pruritus, and obstructive vomiting if pres- 
ent, can be undertaken, instead of embark- 
ing on an heroic attempt at resection 
doomed to failure from the start. 

Whether the portal vein is involved by 
the growth or not may make all the differ- 
ence between an attempt at radical resec- 
tion or a palliative operation. Strangely 
enough, radiologists are rarely requested to 
provide this information. On the assump- 
tion better late than never, if preliminary 
splenovenography has not been performed, 
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improved radiographic facilities in operat- 
ing theaters might. help the surgeon con- 
siderably when faced with a difficult dissec- 
tion or decision. 


GASTRODUODENAL ENDOSCOPIC INTUBATION 
OF THE BILE DUCTS®%.38,46 


I have no personal experience of this 
technique which was originally developed 
in Japan, but which is now effectively used 
in many centers throughout the world. In 
expert hands, using a special Olympus 
fiberscope, a catheter can be introduced 
under direct vision into the mouth of the 
bile or pancreatic duct and opaque medium 
injected into them under screen control. It 
is unlikely to become an universal routine 
every day type of examination, for it is very 
time consuming in unpracticed hands and 
the success rate is low to start with, al 
though 2 or 3 cases can be examined in an 
hour by an expert when all goes well. 

If the bile duct can be intubated, opaque 
medium is injected to show the site, extent 
and cause of the obstruction. When jaun- 
dice is due to pathology in the head of the 
pancreas, it may be possible to demonstrate 
this by injecting opaque medium into the 
pancreatic duct. 

Its main limitation would seem to be 
that it cannot demonstrate the duct prox- 
imal to a complete obstruction; yet this is 
what the surgeon is usually most interested 
in, for he wants to know how much is avail- 
able for anastomosis; nor can it demon- 
strate the ducts after a choledochojejunos- 
tomy has been performed. 


PERCUTANEOUS 
CHOLANGIOGRA PHY! 8, 9,10,15,16,18,32,45—60, 63 


At times, after all clinical, laboratory and 
radiologic investigations have been carried 
out, including organ scanning, arteriog- 
raphy and liver biopsy, doubt may still re- 
main as to whether jaundice is due to intra- 
hepatic cholestasis, such as in primary bil- 
tary cirrhosis; or following the taking of 
drugs such as chlorpromazine; or to me- 
chanical obstruction of the ducts. Yet, it is 
essential to know, for the treatment and 
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prognosis are very different. At this stage 
surgical exploration is commonly employed 
to exclude or alleviate a mechanical ob- 
struction, should one be present, either by 
removing or bypassing it. Laparotomy, 
however, may prove hazardous for patients 
suffering from intrahepatic cholestasis be- 
cause of hepatocellular decompensation 
and an anesthetic may be sufficient to pre- 
cipitate acute liver cell failure and death, 
so that surgery is to be avoided, 1f possible, 
in this type of case. 

Even when there is no doubt that jaun- 
dice is due to mechanical obstruction, it 1s 
obviously of help to the surgeon to know 
with certainty, before making his incision, 
whether it is due to a stricture, benign or 
malignant; or to stone; or to pressure on the 
ducts from without. Perhaps it is even more |. 
important to know the exact site and extent 
of the obstruction, the amount of normal 
duct above and below available for recon- 
struction or anastomosis to bowel should 
this be necessary, and the extent to which 
normal anatomy is distorted, be it due to 
some developmental anomaly or patho- 
logic process. 

When a duct has been mechanically ob- 
structed for any length of time the ducts 
above the obstruction are usually dilated. 
The extent to which they dilate seems to 
depend on a number of factors such as the 
degree, duration and site of the obstruc- 
tion. There are exceptions, such as in the 
case of acute or subacute obstruction of the 
bile duct due to a calculus, when the com- 
mon duct may for a time look normal in 
caliber; or in the presence of chronic 
cholangitis or jaundice associated with 
cirrhosis of the liver, when the liver is hard 
and contracted and there is little if any 
dilatation of the intrahepatic ducts. 

When jaundice is due to intrahepatic 
cholestasis the ducts seem to be somewhat 
sparse with diminished caliber, whereas in 
cholangitis ductal caliber is often irregular 
with beading. 

If, therefore, the duct system can be 
opacified, the various types of Jaundice can 
usually be differentiated with a fair degree 
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of accuracy, and the site and usually the 
extent and often the cause of an obstruc- 
tion can be shown. 

The proximal extent of an obstruction 1s 
always best demonstrated from the liver 
side, whereas the lower end may be better 
shown from below. In my experience, it 1s 
easier to show an incomplete obstruction 
from above probably because the patient 
is examined in an X-Ray Department on a 
tilting table, under screen control, usually 
with image intensification, rather than in 
the more primitive conditions pertaining in 
an operating theater, for if the duct svstem 
can be intubated it is usually possible to 
show the whole extent of a stricture unless 
it is complete; and should this be so its 
lower extent can be demonstrated subse- 
quently bv cholangiography when the pa- 
tient comes to operation. 

At the Roval Free Hospital, London, we 
perform percutaneous cholangiography in 
the following circumstances: 

1. To differentiate between intrahepatic 

cholestasis and obstructive jaundice 
when clinical examination, conven- 
tional radiology, liver biopsy and bio- 
chemical tests have proved inconclu- 
sive. 
In known obstructive jaundice when 
information is required as to the cause 
of the obstruction and its site and ex- 
tent. 

3. In all cases of suspected or known 
traumatic stricture of the ducts prior 
to surgical repair. 

We undertake the examination only as a 
preoperative procedure to be followed by 
laparotomv either immediately or within a 
few hours. The skin is, therefore, prepared 
for major surgery and the patient is pre- 
medicated in the ward before coming to the 
X-Ray Department, arrangements having 
been made to proceed to operation if a 
mechanical obstruction 1s demonstrated. 

In the majority of cases, especially when 
the case may have to be fitted into an oper- 
ation list in progress, local anesthetic is 
employed, although a general anesthetic is 
given to children. 
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The prothrombin test and platelet count 
are checked beforehand and corrected if 
necessary. 

In cases of known obstruction due to 
stricture, and in all cases where cholelithia- 
sis is suspected, the chances that the bile is 
infected are over 60 per cent. Antibiotics 
are therefore administered shortly before 
the examination and continued at least un- 
til the results of the culture of aspirated 
bile are known. 

A 20 gauge needle with a polythene 
sheath (size p.e. 180) threaded over it is 
introduced through the skin into the liver, 
a small incision in the skin and a track 
through the soft tissues having first been 
made with a knife blade and a fine pair of 
forceps. The needle is used only as an in- 
troducer and is withdrawn immediately the 
puncture is made. The polythene tube ts 
then connected to a svringe containing 
saline by way of a Seldinger type tap 
adapter-—the saline being used to flush it 
through periodically. Suction is applied 
while the tube is slowly withdrawn. Once a 
duct is entered, bile is aspirated and can be 
easily recognized by its color and consis- 
tency. The tube is then fastened to the skin 
by adhesive tape. 

When the duct system ts dilated an intra- 
hepatic duct is usually easily found, but it 
is advisable to make § or 6 punctures betore 
assuming that the intrahepatic ducts are 
not dilated and giving up. In cases of sus- 
pected traumatic stricture, especially when 
one or more previous attempts at repair 
have been made, it is so important for the 
surgeon to know the anatomy of the duct 
system he is being called on to repair that 
as many as 10 or 12 punctures can be made 
using both the anterior and lateral inter- 
costal routes, and finally using the needle 
alone without the polythene sheath, as this 
enables smaller ducts to be found. The pa- 
tient seems to suffer no additional hardship 
by this practice. 

A little bile is aspirated and sent for cul- 
ture and a svringe containing the opaque 
medium is then attached to the tube using 
a medium length polythene cistern (we use 
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cirrhosis. 
cholangiography. Spidery intrahepatic ducts with 


lic. 26. Primary biliary Percutaneous 


sparse branches. The ducts have smooth outlines 
and taper normally. 


35 per cent hvpaque). The duct system is 
tren gradually filled, the amount injected 
depending on the degree of dilatation of the 
duct system. Spot films are exposed in 
those pasitions thought best to show any 
lesion present, and as a routine we take 
30X25 cm. supine, supine oblique, erect, 
lateral and prone views as well. A lateral 
decubitus roentgenogram using a horizontal 
beam is advocated by Jacobson to separate 
the main divisions of the right hepatic duct. 
Posterior and lateral intercostal ap- 
proaches to the liver have been recom- 
mended by a number of different workers, 
the former to achieve an extraperitoneal 
appro: ach and the latter to lessen the risk of 
creating a bile venous fistula. Others i inject 
the gallbladder or insert the needle between 
the layers of the falciform ligament during 
peritoneoscopy. Some recommend the use 
of polythene or teflon tubing, while others 
use a flexible needle alone. I prefer an an- 
terior right subcostal approach inserting 
the needle at a point shown to overlie the 
tip of the 2nd lumbar transverse process on 
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the preliminary roentgenogram. From here 
the needle is initially directed slightly 
cephalically along a line to the right shoul- 
der. If unsuccessful, further injections are 
made with the needle fanned to the right or 
left. I prefer the anterior approach because 
it enables either the right or left duct sys- 
tem to be injected separately or simulta- 
neously when one wants to know whether a 
high obstruction involves one or both intra- 
hepatic ducts, whereas it is impossible to 
inject the left duct system by the right in- 
tercostal route. An additional adv antage 1s 
that the puncture sites are easily visible and 
accessible at laparotomy should any leak- 
age or hemorrhage complicate the pro- 
cedure. However, if the anterior route 
proves soote [ usually make 2 or 3 
additional attempts to intubate a duct, us- 
ing the right lateral intercostal route. 

The demonstration of normal ducts, or 
ducts of decreased caliber, with free flow of 
the opaque medium into the duodenum in- 
dicates that the jaundice i is not due to large 
duct obstruction. 

Figure 26 1s a roentgenogram taken of a 
lady aged 37, who had been jaundiced for 
6 weeks, in whom laboratorv tests and liver 
biopsy were equivocal, and in whom it was 
clinically impossible to decide between in- 
trahepatic cholestasis or extrahepatic duct 
obstruction. The roentgenologic appear- 
ances were typical of primary biliary cirrho- 
sis and as a result surgerv was cancelled 
and she was returned to the ward, being 
spared an operation that might have done 
her harm. There were no complications. 
Figure 27 shows the ducts of a man of 44 
vears of age, with a historv of recurrent 
attacks of Jaundice and fever over the past 
2 vears. Because of the absence of stones a 
diagnosis of idiopathic sclerosing cholangi- 
tis was made and he was spared an un- 
necessarv operation. 

[t is usually possible from the roentgeno- 
logic appearances and the history to diag- 
nose with a high degree of accuracy the 

cause of any obstruction shown. For in- 
stance, an obstructing stone classically 
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shows a convex or meniscus like cut-off 
(Fig. 28), although this may be mimicked 
by a benign polyp. A malignant stricture 
usually presents a tapered irregular, or 
finger like termination (Fig. 29), often with 
a small protruding nipple (Fig. 30). Trau- 
matic strictures are usually fairly short. 
If incomplete, the duct tends to taper 
smoothly to the stricture, but the narrow- 
ing may be abrupt. If the obstruction 1s 
complete the distended proximal duct may 
look identical to a malignant obstruction, 
so that the history is of some importance. 
Chronic pancreatitis always affects the 
infraduodenal segment of the duct, 
which tends to be straightened and its nor- 
mal convexity to the left is lost (Fig. 31). 
As a rule the duct is fairly uniformly nar- 
rowed as it passes through the pancreas, al- 
though there may be a smooth unevenness 
of its caliber, with only slight proximal 
dilatation of the proximal duct system un- 
less narrowing is pronounced. Complete ob- 
struction Is rare and in fact jaundice 1s not 
a very common presentation. 
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Fic. 27. Idiopathic sclerosing cholangitis. Percu- 
taneous cholangiography. The pattern of the intra- 
hepatic ducts is distorted. Note the irregular cali- 
ber of the intrahepatic ducts due to local narrow- 
ings and dilatations. There is evidence of calculus 
disease. 
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Fic. 28. Calculus disease. Percutaneous cholangiog- 
raphy shows stone obstructing the lower end of the 
common duct. Typical meniscus. Stones are also 
present in the shrunken gallbladder. 


ANATOMIC VARIATIONS AND 
SURGICAL CONSIDERATIONS 


[n some 20 per cent of cases the anatomy 
of the duct svstem varies from normal, and 
it 1s of value to the surgeon to be fore- 
warned of this, for it will reduce the chance 
of accidental damage to the bile duct. Occa- 
sionally, jaundice may be associated with 
choledochal cyst. More often the duct anom- 
aly takes the form of a long cystic duct im- 
planted low into the common duct, which 
may itself be diseased or harbor a stone. 
Less often there is an abnormal situation 
of the papilla, for the bile duct may enter 
the duodenum anywhere from the first to 
the middle of the third part of the duo- 
denum. Thorek states that in 10 per cent of 
individuals the cvstic duct drains directly 
into the right hepatic duct; and in 3-5 per 
cent there is a connection between the 
dorso-caudal division of the right hepatic 
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lic. 29. Carcinoma of the ampulla. Percutaneous 
cholangiography shows finger end appearance of 


complete obstruction. There was a corresponding 
pressure detect on the concavity of the barium 
filled duodenum. 


duct and the gallbladder or cystic duct, 
both situations in which there is a real 
risk of injury. 

Percutaneous cholangiography has cer- 
tain inherent advantages over cholangiog- 
raphy performed at operation. False posi- 
tive diagnoses are almost unknown, and 
dithculties arising from confusing shadows 
such as air bubbles do not arise if a proper 
technique is followed. Because we perform 
the examination in the X-Ray Department 
on a tilting table with image intensification 
and compression spot roentgenograms, de- 
tail obtained is far superior. The films are 
examined bv a radiologist in a good light 
and discussed calmly and objectively with 
the surgeon instead of, as 1s usually the case, 
being examined bv the surgeon alone, often 
under poor viewing conditions. The surgeon 
can plan his operation and approach before 
making his incision knowing what he can 
expect to find, or later can change his list 
to suit the circumstances, for the removal 
of a duct calculus will take less time than a 
Whipple tvpe resection. 
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A stricture in the bile duct can be better 
shown from above than below, for the 
transition from a distended duct to a 
narrowed one seems to make more impact 
than the reverse, and distention is achieved 
less readily from below for the opaque 
medium tends to flow preferentially into 
the duodenum unless it is injected under 
the duct below the site of 
injection is gently occluded. If the stricture 
is complete, and especially if due to previ- 
ous surgery, it is impossible to show its full 
extent from below even if it is possible to 
find the lower duct remnant because of sur- 
rounding fibrosis, etc. In any the 
surgeon 1s more concerned to know the 
amount and condition of the duct proximal 
to an obstruction available for anastomosis 
to bowel, and where to look for it. The 
demonstration of a patent or obstructed 
cystic duct when obstruction is due to a 


pressure, or 


case 


R 


ic. 30. Carcinoma of the head of the pancreas. 
Percutaneous cholangiography shows complete 
obstruction of the common bile duct with disten- 
tion of the gallbladder and of the proximal duct 
system. 


^ 
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carcinoma may, in itself, be an important 
observation, for this will often decide 
whether the gallbladder can be used for 
anastomosis or not. 

The following cases illustrate some of the 
points made. 


REPORT OF CASES 


Case 1 (Fig. 32). A lady aged 35 developed 
jaundice some 8 months after cholecystectomy 
for calculi. Cholangiography had not been per- 
formed at operation and the ducts were not 
explored. It was thought likely that a stone had 
been left behind in the bile duct, but jaundice 
was increasing, and another cause could not be 
excluded. Percutaneous cholangiography was 
requested, and a short incomplete stricture 
almost certainly traumatic—was demonstrated 
with biliary debris above it. It also informed the 
surgeon than an end-to-end anastomosis might 
be feasible. 


Case u (Fig. 33). A middle-aged lady de- 
veloped severe and increasing jaundice over a 
period of 3-4 months following cholecystec- 
tomy for stones. Operative cholangiography 
had not been performed and the ducts had not 
been explored. The probable diagnosis lay 
between a residual stone or traumatic stricture. 
Percutaneous cholangiography revealed a sur- 


liG. 31. Chronic pancreatitis. Percutaneous cholangi- 
ography. There is typical gradual narrowing of the 
pancreatic segment of the bile duct with straight- 
ening of the duct and proximal dilatation. 
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ic. 32. Case 1. Percutaneous cholangiography. 
Short traumatic stricture of the bile duct (post- 
operative). Biliary sludge and small stones are 
shown above the stricture. 


prisingly high complete stricture, and the 
surgeon was warned that a high anastomosis of 
the type described by Langmire or Rodney 





lic. 33. Case 11. High traumatic stricture of the duct 
following cholecystectomy. Percutaneous cholangi- 
ography shows involvement of the origins of both 
main intrahepatic ducts. 


' 


oJ 
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liG. 34. Case 1. (4) Operative traumatic stricture. Choledochojejunostomy performed 18 months previously 
to relieve jaundice. Percutaneous cholangiogram shows only the right hepatic duct to be filled. There is a 
narrow opening communicating with the jejunum. (B) Second puncture fills the left hepatic duct. There is 
marked stenosis of the anastomosis with considerable dilatation of both intrahepatic ducts. 


Smith would be required, so that he was able to 
plan accordingly. 


Case 11 (Fig. 34, 4 and B). The patient, a 
lady of 49, complained of increasing jaundice 
with attacks of fever. An attempt had been 
made to relieve an operative stricture 5 months 
previously, but details were lacking. Percuta- 
neous cholangiography was undertaken and 
only the right intrahepatic duct system filled. 
A second puncture was therefore made into the 
left lobe of the liver and the left duct system 
opacifed. It became apparent that a high 
anastomosis had been performed between jeju- 
num and the confluence of the hepatic ducts 
and that this had become stenosed. As a result, 
and only after a difficult dissection, the anas- 
tomosis was reconstructed and the patient has 
remained symptom-free since. 

After a choledochojejunostomy has been per- 
formed there is, of course, no other method of 
satisfactorily demonstrating the state of the 
anastomosis before surgery. 


Case 1v (Fig. 35). A man aged 34, recently 
returned from the Far East, developed jaundice 
which was thought to be hepatocellular in ori- 
gin and was treated as such. Liver function tests 
and biopsy were equivocal. The Jaundice deep- 
ened in spite of treatment. 
cholangiography showed the typical appear- 
ances of a carcinoma of the bile duct. Because of 


Percutaneous 


Its position, It seemed unlikely to be completely 
resectable and this proved to be so. The proxi- 
mal ducts were anastomosed to intestine. 





Fic. 35. Case iv. Carcinoma of the bile duct. Percu- 
taneous cholangiography demonstrates tapered 


stricture above the cystic duct close to the conflu- 
ence of the hepatic ducts. 
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Case v (Fig. 36). A lady of 65 with painless 
deepening Jaundice of varying intensity over 6 
weeks with loss of weight was thought likely to 
be a case of carcinoma of the head of the pan- 
creas. Percutaneous cholangiography showed a 
large stone ulcerating into and partly destroy- 
ing the bile duct, with a fistula into the duode- 
num. The stone was removed and a choledocho- 
jejunostomy performed. She made a good 


recovery. 


Case vi (Fig. 37, £ and B). This man of 42 
had had an operation for Jaundice several years 
previously at another hospital. Jaundice had 
recently réturned and was getting worse. There 
were no notes or operative details available, 
although he said that he had been told he had 
a cyst of his bile duct. Percutaneous cholangi- 
ography was performed. On the first puncture 
(4) the right duct system only was demon- 
strated, and showed the right hepatic duct 
draining into a sac-like structure. A second 
puncture was then made into the left duct sys- 
tem (B). This was shown also to communicate 
with the sac which now had a convex lower end, 
thought to be due to biliary mud, probably ob- 
structing the anastomosis which was assumed to 
have been performed between a choledochal cyst 
and the jejunum. After a difficult dissection, the 
sac, which lay partly behind the head of the pan- 
creas, was found half-filed with stones and 
biliary mud obstructing the previous anastomo- 
sis to jejunum. The stones and biliary debris 


mosis to bowel was achieved. The patient made 


a good recovery. Without a clear indication of 


the anatomy the surgeon would have probably 
found it impossible to sort out the situation. 


Case vil (Fig. 38). An Arab boy aged 15 was 
admitted with a history of having been jaun- 
diced since early childhood. He was thin and 
emaciated and deeply jaundiced. After laparot- 
omy 6 months previously the parents had been 
told that there were enlarged glands compress- 
ing the bile duct, and that the boy was suffering 
from some form of malignant reticulosis. Per- 
cutaneous cholangiography showed a high com- 
plete stricture of the common hepatic duct. 
Because of the history it was suggested that 
this was likely to be either traumatic or con- 
genital in origin. At laparotomy the surgeon 
found the bile duct to be very small, although 
no other abnormality could be found on inspec- 
tion and palpation. Because of the roentgeno- 
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cholangiography 
through neck of 
gallbladder into common duct. Fistula into duo- 
denum. 


Case v. Percutaneous 


shows a large stone ulcerating 


lic. 36. 


graphic findings, the duct was opened and a 
probe passed up it. A resistance was felt which 
suddenly gave way, to be followed by a gush of 
white bile. It was assumed that the obstruction 
was due to a congenital diaphragm, for a 
cholangiogram obtained before closing the ab- 
domen showed the opaque medium to flow 
freely into the hepatic ducts. The jaundice 
rapidly cleared and the boy started to put on 
weight, eventually making a full recovery. 


Case vin (Fig. 39, Æ and B). A lady of ṣo 
was referred with increasing painless jaundice 
over a period of 6 weeks. She had an attack of 
jaundice with pain 8 months before which was 


thought to be due to the passage of a gallstone. 


A barium meal examination on admission 
showed a filling defect in the barium filled duo- 
denum and it was thought that this was prob- 
ably due to a dilated duct containing stones 
(4). Percutaneous cholangiography showed 
numerous stones in the common bile duct (8), 
but on close examination it was apparent that 


there was a proximal carcinoma of the bile duct. 


— 
te 
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E 2s. 


Case vi. Choledochal cyst. Previous anastomosis of cyst to bowel. (4) Percutaneous cholangiogram. 


lirst puncture shows right duct system only opacified. (B) Second puncture. Left duct system opacified. 
Both ducts are shown to communicate with a sac-like stricture. No obvious communication with the small 
intestine. Convex lower end of the sac suggests that a large stone is present obstructing the anastomosis. 


It was possible to pass a tube through the nar- 
rowed segment and the patient survived for 
nearly 4 years. 


Case 1x (Fig. 40, £ and B). Percutaneous 
cholangiography was carried out in a patient 
with obstructive jaundice of uncertain origin. 
The typical appearance of a nonopaque stone 
obstructing the lower end of the bile duct was 
shown (4). Another film exposed a few minutes 
later (B) showed no evidence of any stone in the 
duct. This suggested that it had been passed, 
but the surgeon thought it wiser to operate. At 
laparotomy no stones were found in the duct, 
so it would appear that in this case the examina- 
tion was instrumental in the passage of the 
stone. 


DISCUSSION 


When the extrahepatic ducts are patent, 
the larger subdivisions of the main intra- 
hepatic duct system do not exceed 3 mm. 
in diameter and their branches are con- 
siderably smaller. In our material there is a 
relatively high percentage of cases suffering 
from intrahepatic cholestasis in which an 
unsuccessful examination is to be expected, 
and we have managed to intubate only 
some 15-20 per cent of ducts which have 
subsequently been shown at surgery not to 
be dilated. Other workers seem to have had 


greater success, and no doubt a higher per- 
centage success rate could be obtained if 
a needle of 20-21 alone 


gauge is used 





lic. 38. Case vir. Congenital diaphragm of the bile 
duct. Percutaneous cholangiography shows com- 
plete high duct obstruction. 
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l'16. 39. Case viir. (4) Barium meal examination shows a filling defect on the concavity of the 2nd part of 
duodenum. Diagnosis of distended duct, probably due to calculi, was made. (B) Percutaneous cholangio- 
eram shows bile duct distended with stones. However, note the proximal stricture which is typical of carci- 
noma of the bile duct. 
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Fic. 40. Case rx. (4) Percutaneous cholangiogram shows a stone impacted in the lower end of the common 
duct. (B) Film exposed a few minutes later. No evidence of stone. (Courtesy of Dr. Chapman.) 
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instead of the type of tube we advocate, 
although we consider that a tube is less 
likely to damage the liver than a needle 
when left in position throughout the exami- 
nation, for it does not restrict movement of 
the patient or screen in any way, and there 
is little risk of hepatic damage 1f he should 
cough or move suddenlv. But even so, 
failure to find a duct svstem suggests T 
it is not significantly dilated and that the 
jaundice is more likely to be due to some 
hepatocellular cause or intrahepatic chole- 
stasis than extrahepatic mechanical ob. 
struction. This assumption is, however, not 
infallible, for in adults the Intr ahepati C 
ducts may occasionally be narrowed bv a 
diffuse infiltrative carcinoma, or as a result 
of sclerosing cholangitis, with or without 
stones; and at other times surprisingly 
large ducts may defy attempts to demon- 
strate them. Intrahepatic ducts mav not, or 
be only slightly dilated above a partial post- 
operative stricture, or when jaundice is due 
to calculus disease, even though the extra- 
hepatic ducts are increased in diameter, 
sometimes to quite a marked extent. Our 
failures have been greatest in cases of 
partial postoperative stricture, in which our 
rate of successful intubation has been ap- 
proximately 74 per cent, and of intermittent 
mechanical obstruction of the duct by 
stone, especially when complicated bv proxi- 
mal cholangitis, in which our results have 
been only a little better. On the other hand, 
we have had very few failures, less than 3 
per cent, in demonstrating a malignant ob- 
struction when one existed and most of 
these have been due either to patient in- 
tolerance of the procedure or operator in- 
experience, although one must admit that 
at times one can hardly believe one’s 
failure to intubate ducts shown to be so 
grossly dilated at surgery. 

Success rates and failure rates quoted in 
different series are uninformative if a 
mechanical obstruction is subsequently not 
proven by surgery or necropsy. Figures 
showing over-all success rates are also of 
little value, for they will vary accor ding to 
the proportion of large duct obstruction to 
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intrahepatic cholestasis in the series. Even 
when applied to cases of known duct ob- 
struction, success will vary according to the 
type and site of the obstruction, the degree 
of impedance to the flow of bile and the 
experience or fortune of the operator, and 
what is considered to be adequate filling of 
the ducts. Success rate should therefore be 
measured according to the proportion of 
correct diagnoses in different pathologically 
proven conditions 1f it is to mean anything, 
for tabulation of over-all results on a per- 
centage basis can be almost meaningless. 

I believe that in the interests of the pa- 
tient the examination should be essentially 
a preoperative one as the result of consulta- 
tion between physician, surgeon and radiol- 
ogist. It has no place i in the investigation of 
jaundice in a patient too ill or too old to 
undergo a simple bypass or drainage proce- 
dure should the need arise, unless, in the 
rare instance, it is per formed as a deliberate 
drainage procedure to relieve intractable 
pruritus. We have had only modified 
success 1n 2 cases in which we have intu- 
bated for this purpose, for it is difficult to 
maintain satisfactory drainage, although it 
should not be too difficult to insert another 
larger tube into one of the larger ducts 
under direct visual control once the duct 
system has been opacihed if a definitive 
drainage procedure is being attempted. It 
should be undertaken only in special cir- 
cumstances if there is clear evidence of 
intrahepatic sepsis, and it is contraindi- 
cated if there is a likelihood of hydatid 
disease. 

It has been stated that percutaneous 
cholangiography is a dangerous procedure 
because of the risk of peritonitis due to 
leakage of bile, and in the past a number of 
deaths were reported from this cause; as a 
result the technique fell into disrepute. I 
believe this to be unjustified, and if the 
examination is performed as an immediate 
preoperative procedure the risk of per- 
itonitis is. negligible. Normally, bile is 
sterile and, following spontaneous or trau- 
matic rupture of a major duct, a large 
quantity may accumulate in the peritoneal 
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cavity for some weeks without producing 
anything much in the way of symptoms. 
In animals ligature of the ducts is usually 
tollowed shortly by infection, although this 
does not seem to follow invariably in man. 
Bile may become infected after anastomosis 
of the duct to intestine or after sphincterot- 


omy and is infected in about 60 per cent of 


cases suffering from chronic stones in the 
bile duct. 
When ducts have been shown to be dis- 


tended and the intraductal pressure is 
raised —this can be gauged by the speed of 


backflow into the tube once a duct is in- 
tubated, or more accurately by taking 
pressure recordings before injecting the 
opaque medium--there is obviously a risk 
of leakage between the time of the exami- 
nation and the opening of the abdomen. 
For that reason we alwavs leave the tube in 
place to drain the ducts until the surgeon is 
ready to remove 1t. Once the obstruction 
has been relieved or bypassed bv surgery, 
bile will tend to low along normal path- 
wavs rather than collapsed needle tracks 
and there seems to be little risk of subse- 
quent bile peritonitis. This danger 1s prob- 
ably further reduced by the fall in intraduct 
pressure that occurs after anv exploratory 
operation on the bile ducts due to a reduc- 
tion in the amount of bile secreted by the 
liver. Any bile or blood that may have 
leaked into the peritoneal cavity is evac- 
uated during peritoneal toilet before the 


abdomen is closed and in our experience of 


over §co cases we have had no serious 
case of peritonitis and none of our patients 
has died or suffered any really serious 
morbidity as a result. 

If it is clear that the duct system is not 
dilated and there is free flow of opaque 
medium into the duodenum, the patient 
can safely be returned to his bed, there be- 
ing little if anv danger of subsequent leak- 
age of bile. If no duct is intubated when the 
diagnosis between obstructive and chole- 
static Jaundice is in doubt, we have found 
it safe also to return the patient to the 
ward for further observation and treatment 
on the grounds that the chances are against 
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obstruction. If, however, the patient's con- 
dition is reasonably good, to be on the safe 
side and to make sure of the diagncsis, 
laparotomy is undertaken as arranged. 
Operative cholangiography should be man- 
datory, whenever in a case of jaundice the 
bile ances is found not to be distended, for 
it is essential under these circumstances to 
obtain good filling of the intrahepatic ducts. 
In a period of 10 years 21 cases with pro- 
longed Jaundice were referred to the Royal 
Free Hospital. All had had 1, and several 2 
previous negative laparotomies. In all it 
had been noted that the common duct was 
not distended. In spite of this, operative 
cholangiographv was performed only on 5 
and, presumably because attention was 
focused on the lower bile duct and flow 
into the duodenum, in none did the 
surgeon appreciate that the proximal ducts 
had not properly filled. Percutaneous 
cholangiography performed shortly after 
admission revealed a high duct carcinoma 
in every one. Clemmett has reported an 
almost identical experience in the United 
States. 

In my opinion the risk of septicemia 1s 
greater than that of bile peritonitis and 
may result by direct transterence of orga- 
nisms in infected bile to the blood stream 
during the insertion or withdrawal of the 
tube; or as a result of the formation of small 
traumatic bile-venous fistulas; or simply as 
a result of backflow into the venous system 
if the duct system is not decompressed or if 
opaque medium 1s injected too forcibly. If 
a pvelogram 1s obtained during what other- 
wise seems to be a clean intubation of a 
duct, it can reasonablv be assumed that a 
communication with the blood stream has 
been opened up and suitable measures 
taken 1f, as a result of the examination, it 
is thought likely that the bile is infected. 

It is our practice always to aspirate some 
bile for culture before injecting the opaque 
medium. In all cases of known or suspected 
chronic cholelithiasis or sclerosing cholan- 
E ora duct stricture or duct anastomosis 

| bowel, we administer antibiotics im- 
iru before the procedure and con- 
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tinue until the sensitivity of anv organisms 
cultured is known. Gentamy cin, Kana- 
mycin or Colistin are probably the most 
EEEE jou to d d pM the organisms 
. colt, B. proteus, 
Klebsiella, ete. A and Ampicillin | is possibly 

the next best Rifomycin and Tetracycline 
which are normally excreted in relatively 
high concentration in bile are not so etfec- 
tive in Jaundice because of impaired liver 
excretion. In carcinoma of the head of the 
pancreas or primary carcinoma of the bile 
ducts, the bile is rarely infected, although 
it may be at times when a carcinoma in- 
volves the ampullary region. 

Occasional deaths have been reported 
from hemorrhage. We have had no serious 
problems with bleeding, although it has 
been quite severe in 2 cases, both suffering 
from multiple metastases in the liver. In 
both cases tt was easily controlled by the 


surgeon once he opened the abdomen. This 
Is, Of course, an added reason for perform- 


ing the procedure as close to surgery as 
possible, and for the use of an anterior ap- 
proach which is more accessible than a 
lateral one. As a precaution we never under- 
take the procedure if the patient has anv 
serious blood coagulation defect, and the 
clotting time is always checked beforehand. 
Vitamin. K is always administered to anv 
case of obstructive jaundice. It is not un- 
common for the surgeon to find some blood 
clot in the bile duct if he opens it. This is 
usually easily extractable and the duct is 
Hushed through with saline. We have never 
encountered significant postoperative duct 
obstruction due to clot. Margulis™ has de- 
scribed an ingenious met hod of irrigating 
the duct system and dispersing the clot if a 
T-tube has been left in the duct bv using a 
catheter inserted over a Seldinger type 
guide wire, but so far we have not had rea- 
son to try this. 

Percutaneous cholangiography has proved 
to be of such value to my surgical col- 
leagues, and it 1s considered so safe, that it 
has now become almost a routine preopera- 
tive examination in anv cases of persistent 
or increasing Jaundice lasting more than 
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of the obstruction is in doubt. When suc- 
cesstul, it provides a map of duct anatomy 
and pathology from which the surgeon can 
(EU his procedure in advance, and 
to which he can refer during his operation, 
instead of embarking on a blind adventure 
in a field where normal anatomy may be 
considerably distorted by previous surgery 
adhesions or malignant infiltration. This i is 
particularly the case when an operation is 
undertaken to repair damage to the bile 
duct caused bv previous surgery where the 
search for a duct remnant by blind dissec- 
tion may prove extremely anxious, frustrat- 
ing and, at times, hazardous. This aspect of 
percutaneous cholangiography has fre- 
quently been emphasized by my surgical 
colleagues, who, once they have experienced 
the help it can give, stress the confidence 
and moral boost it provides at times when 
faced with what looks like an almost im- 
possible task, for they are encouraged to 
persevere, knowing with certainty that 
somewhere there is a duct available for 
anastomosis and where to look for it. Op- 
eration and anesthetic times are shortened, 
not onlv directlv, but because it obviates 
the need for operative cholangiography 
with its occasional attendant frustrations, 
so that the total benefit to the patient is 
considerable. 


CONCLUSION 

At present, Just as in a traffic light the 
vellow is a precursor of red, the vellow of 
jaundice should always be regarded as a 
warning of danger. When it is due to 
malignant disease, by the time it becomes 
apparent, or the reason for it 1s discovered, 
the growth is usually so large as to be 
bevond reasonable hope of radical excision 
and diagnosis Is tantamount to the con. 
firmation of a sentence of death. 

In certain situations, however, such as 
when jaundice is due to a carcinoma of 
ampulla or the common bile duct, or a 
carcinoma of the head of the pancreas aris- 
ing in the immediate vicinitv of the duct, it 
may be the sign of a growth small enough 
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to allow a surgeon to resect it completely 
if only the warning is heeded and the diag- 
nosis 1s made in time; and the patient will 
then have a chance of survival. 

A delay in diagnosis of some weeks prob- 
ably does not matter when jaundice is due 
to stone or to a large carcinoma of the head 
of the pancreas, which is already inoper- 
able; or malignant disease of the liver; and 
most forms of hepatocellular and intra- 
hepatic cholestatic jaundice will run their 
natural courses more or less regardless of 
how they are treated. But jaundice, es- 
pecially in the middle-aged and over, should 
be considered a surgical emergency until 
proved otherwise, and the medical profes- 
sion and the public require to be educated 
to this way of thinking. 

Small growths, wherever situated, cannot 
be demonstrated by radionuclide scanning, 
and only rarely by hypotonic duodenog- 
raphy. They may be found bv selective 
arteriography, but a small carcinoma, un- 
less it causes Jaundice, is unlikely to pro- 
duce symptoms sufficiently severe to bring 
It to notice, so that arteriography rarely 
has an opportunity to show its true worth, 
especially since carcinomas of the bile duct 
and ampulla do not tend to produce 
specific changes until quite late. Surgical 
exploration with cholangiography is not 
entirely free from risk, when jaundice is 
due to liver cell damage, and there is a 
possibility of precipitating severe acute 
liver cell failure and even death. 

At present the most reliable methods of 
detecting lesions in or close to the bile duct 
which involve it early and manifest them- 
selves by jaundice, are gastroduodenoscopic 
intubation of the duct or percutaneous 
cholangiography. These techniques are not 
infallible, but they are safe, and present no 
serious ordeal to a patient. 

Percutaneous cholangiography performed 
by an experienced operator should demon- 
strate dilated ducts due to mechanical ob- 
struction in a high percentage of cases—in 
the case of carcinoma in 97 or 98 per cent 
and when due to calculus in go per cent or 
more. The effectiveness of the technique is 
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lower in the case of postoperative stricture, 
but depending on the degree of obstruction 
and whether the ducts are filled with gas 
following some previous anastomosis, suc- 


ure to intubate a duct makes it probable 
that the Jaundice is due to some cause other 
thanextrahepaticobstruction. I believe that 
percutaneous cholangiography deserves a 
better reputation and wider recognition and 
usage than it does, for its full value does 
not seem to be appreciated by our surgical 
colleagues until they experience it. 

I should like to end by quoting another 
passage of Caldwell's article on gallstones 
to which I have already referred. He wrote 
"the x-rav, like many other useful things, 
is capable of harm as well as good. The 
dangers of the x-rav are due chiefly to those 
who use it. These dangerous persons may be 
classified in two groups. In the first group 
are those who call themselves Roentgenol- 
ogists who think they know more about the 
subject than anvone else. In the second 
group are Physicians and Surgeons who 
make use of x rays, either themselves, or by 
proxv, who are also convinced that thev 
know more about the subject than anvone 
else." 

"Ihe greatest danger of x-rays is in 
faulty interpretation—-usually due to read- 
ing into the plates something that is not 
there. It is easy for an experienced ob- 
server, however honest he may be, to fall 
into this error." 

One should “refuse to allow the clinical 
record to cloud one's mind and affect one's 
interpretation of the plates. Much suffering 
may result... ." 

And he concludes, “The especially dan- 
gerous zone Is in the right upper quadrant. 
It is in this danger zone that the number 
killed and wounded resulting from faulty 
interpretation is greatest." 

These words were written in 1915. They 
remain true todav. 


Consultant in Charge 
The Royal Free Hospital 
Gray's Inn Road 


London WCiX 8LF, England 


tw 


38 
REFERENCES 
LARNER, O, HAGBERG, 5., and SELDINGER, S. E 


Transhepatisk cholangiograh. Nord. 
1961, 65, 730. 
Baker, H. L., Jfr, and Hopcsos, J. R. Further 


studies on accuracy of oral cholecystography. 


med., 


Radiology, 1960, 74, 239-245. 

3. BEELER, J. W., and Beever, R. C. Barium 
study of gastrointestinal tract in determining 
cause of jaundice. 7.4.M.f., 1953, 157, 208- 
phages 


toga 
* 


6. 


e Em 


. 


II. 


imei 
r2 
x 


Ld 

F: 

t 
, 


16. 


Borses, E. Pancreatic angiography. In: Angi- 
ography. Second edition. Volume two. Edited 
by H. L. Abrams. Little, Brown & Company, 
1971, Pe 9$. 

Boypen, E. A. Anatomy of choledochoduodenal 
junction in man. Surg, Gynec. & Obst., 1957, 
704, 641-642. 

Carrer, R. F., and Savror, G. M. Transabdom- 
inal cholangiography. Y.,4.M.4., 1952, r46, 


EES, 


. Cremerr, A. R. Radiology, 1965, 84, 894. 
. Corrox, P. 


B. Birumoarr, L. H., Davies, 
G. T., Pierce, J. W., Sarmon, P. R., Bur- 
woop, R. J., Lawr, B. W., and Reap, A. E. 
Cannulation of papilla. of Vater via fiber- 
duodenoscope. Lancet, 1972, 7, 53-58. 

GEoRcE, P., Youxc, W. B., Warker, J. G., and 
SHERLOCK, S. Value of percutaneous cholangi- 
ography. Brit. T. Surg., 1969, 52, 779-783. 

GLenn, F, Evans, J. A., MUJAHED, Z., and 
[IuogppgARNARSON, B. Percutaneous trans- 
hepatic cholangiography. Ann. Surg., 1962, 
TSO, 451-462. 

Gruspy, J. J, Kine, P. A. and Lioyp, G. Com- 
parative evolution of preoperative and opera- 
tive radiology in bihary tract disease. Brit. 7. 
Surg., 1972, 50, 205—208, 

Haxargg W., N., and Werner, M. Transjugular 
percutaneous cholangiography. Radiology, 
1967, 88, 35-39. 

Hess, W. Operative cholangiography. In: Schinz. 
Roentgen Diagnostic, 1958. Vol. L Grune & 
Stratton, Inc., New York. 


. Hopason, J. R. The technical aspects of chol- 


angiography, Radiol. Clin. North America, 


. Hovssegr, E., and Vanrsis, G. La cholangio- 


graphie trans-pariéto-hépatique: à propos de 
9 Observations. Presse méd., 1957, 05, 772—773. 
Huftarp, P., and Do.XvaN-Hor. La ponction 
transhépatique des canaux biliaires. Bui. Sor. 
méd. chir, [ndochina, 1437, 15, 1090-1100. 


. JacovEMET, P., Liorra, D., and Matiet-Guy, 


P. The Early Radiological Diagnosis of Dis- 
eases of the Pancreas and Ampulla of Vater. 
Charles C Thomas, Publisher, Springfield, IIL, 
1954. 


William B. Young 


R2 


t3 
A 
a 


he 


we 


SEPTEMBER, 1973 


Kipp, H. A. Percutaneous transhepatic chol- 
angiography. A.ALA. Arch. Surg., 1956, 72, 
262-268. 

kissEgtER, B., LrisrNER, G. H., and Barth, E. 
New method for roentgenologic opacification 
of pancreas. Radiology, 1964, $5, 6-11. 

kREEL, L. Duodenography in pancreatic disease 
with special reference to "instant duodenogra- 
phy." Proc. Roy. Soc. Med., 1969, 62, 881-883. 

Liorra, D., Jacguemer, P., and Lamounerrs, 
J. La technique de duodénographie hypoto- 
nique. Arch. mal. app. digest. nutrition, 1957, 
Jb, 64-69. 

MarLEr-Guvv, P., and Jacquemet, P. Resultats 
de goo cas de duodénographie hypotonique. 
TJ. de radtol., d'électrol. et de méd. nuciéatre, 

Margus, A. R., and Burnenne, H. J. Alimen- 
tary Tract Roentgenology. C. V. Mosby Com- 
pany, St. Louis, 1967. 

Maroutis, AJR. Arteriography of tumors: diffi- 
culties in interpretation and need for magnifi- 
cation. Radiol. Clin. North America, 1964, 2, 
543- $62. 

McCune, W. S., Ssors, P. E., and Moscovirz, 
H. Endoscopic cannulation of ampulla of 
Vater. dun. Surg., 1968, 767, 752-766. 

Minzzi, P. L. Cholangiografia durante las opera- 
ciones de las vias biliares. Buenos Aires, Bol. v. 
irab. Soc., 1932, 10, 1133. 

NEBESAR, R. A., Poturanp, J. J., and STONE, 
D. L. Angiographic diagnosis of malignant 
diseases of liver. Radiology, 1966, $6, 284-292. 


. NEBESAR, R. A., and Porranp, J. J. Critical 


evaluation of selective celiac and superior 
mesenteric angiography in diagnosis of pan- 
creatic diseases, particularly malignant tu- 
mors: facts and “artefacts.” Radiology, 1967, 
$9, I017-1027. 

Nrennuis, L. T. Routine operative cholangiogra- 
phy: evaluation. Ann. Surg., 1961, 754, 192- 
202. 

PotrangD, J. J., Frgisurrn D. J., and Nepesar, 
R. A. Angiography of hepatic neoplasms. 
Radiol. Clin. North. America, 1970, 8, 31-43. 

Porrock, A. V. Pancreatography in diagnosis 
chronic relapsing pancreatitis. Surg., Gynec. 
Obst., 1958, 707, 765-770. 


ot 


. Prioron, J. B., Viaura, M., and Povus, J. G. 





Nouvelle technique de cholangiographie trans- 
pariéto-hépatique. T. de radiol., d'électrol. et de 
méd. nucléaire, 1960, 41, 208-208. 

Rasnov, L. R., and Simon, M. Peroral cannula- 
tion of ampulla of Vater for direct cholangiog- 
raphy and pancreatography. Radiology, 1965, 
85, 693-697. 

Raia, S., and KnEEL, L. Gas distension double- 
contrast duodenography using Scott-Harden 
gastroduodenal tube. Gut, 1966, 7, 420-424. 


oo 


Vor. 119, No. 1 


Class interval (yrs) 15 - 63 4 
Men wa no. 172 37 
Women c> no. 230 42 
Total ew-« no 402 40 





0.6 


Log radiopaque 
gall bladder area (cm) 
o 
eo 


* 
Fatty meal 





0.4 
Class interval (yrs) 31-40 t 
Men e—-e no. 67 42 
Women ———. no. 87 39 
Total w»--« no. 154 40 
1.2 . 
a 
E 
e E 10 
gr u 
ae 
$ * os 
$ 
a 
o $ 06 7. 
7 < Fatty meal 
* 
e 
0.4 
aa aaa a eam: 


Minutes Oo 20 40 60 


Gallbladder Emptying Rate, Sex and Age 43 


15 -20 21-30 
t tj 
10 48 33 33 
14 59 52 44 
24 54 85 39 





: 
LÀ 
+ 
4150 43 51-63 4 
41 28 21 28 
51 44 26 40 
92 35 47 33 





0 20 40 60 0 20 40 60 


Fic. 1. Gallbladder emptying in healthy subjects induced by a fatty meal (2 egg yolks); linear regression 
of radiopaque gallbladder areas (cm.?) on time estimated with the least squares method. 


sensitive to show even small differences in 
emptying rate. 

This is confirmed by the results of this 
study carried out on a representative sam- 
ple of people who, on the suggestion of 
their doctor, were undergoing cholecysto- 
graphic examination; very frequently (in 
about two-thirds of the cases) no anatomo- 
functional abnormality was found in the 
extrahepatic biliary tract. Ansav! also 
found only about 30 per cent of the out- 
patients presenting for cholecystographic 
examination abnormal on the basis of 
roentgenography. This study,! which could 
be extremely useful as regards emptving 
times, since it was carried out on 701 nor- 
mal subjects, unfortunately gives no in- 


formation on the make-up of the sample 
(age, sex), nor anv detailed measurements. 
The gaps in descriptions of material and 
methods make it difficult to compare our 
results with those obtained by other au- 
thors. Many years ago, Bovden® studied 
gallbladder emptying induced by a fatty 
meal (egg volk) in subjects with no gastro- 
intestinal diseases. Experimental data avail- 
able on individual cases (volumetric mea- 
surements according to Boyden) have been 
used to calculate t} values, which indicate 
faster emptying in older subjects (54-78 
years) as compared to vounger subjects.*# 
Values for t3 calculated on the planimetric 
figures given by Cosmacini and Peco’ also 


44 
50 years, as Comino? also concluded. 

The results of the present research con- 
firm the above observations, providing the 
additional information, that it is the men 
who cause this increase in emptying rate 
in older subjects; the rate for women over 
20 years hardly varied between any of the 
age groups. The faster emptying in older 
healthy people than in young persons, al- 
though some authors have not noted 
1t,91516 was definitely observed in the ex- 
perimental conditions employed by us. The 
reasons for this are not known, and any 
theory put forward to interpret it (in- 
creased production and/or earlier avail- 
ability of cholecystokinin and/or reduced 
production of anticholecystokinin) can 
only be suggested as a working hypothesis. 

Another point which deserves analysis is 
that the females’ emptying rate was slower 
than that of the males. This was par- 
ticularly noticeable in the 21—30, 41-50, 
and 50-63 year age groups, where the dif- 
ferences between the sexes were significant. 
One convincing explanation might be that 
cholecystokinin is available earlier in 
males. This should not be altogether dis- 
regarded, as Buckler’ also found a ten- 
dency to faster gastric emptying in men. 
Gastric and gallbladder emptying rates 
also vary according to the phase of the 
menstrual cycle at which research is car- 
ried out, and seem to be fastest about half 
way through (gastric emptying,” gall- 
bladder emptying"). Since the gallbladder 
emptying rate seems also affected by the 
presence of premenstrual tension,“ it may 
reasonably be assumed that hormonal 
changes are able to modify not only the 
gastrointestinal smooth muscle ability to 
respond to a stimulus, but also secretion of 
the digestive tract (£.e., gastroduodenal 
hormones). This could explain some of the 
contradictory results obtained on gall- 
bladder emptying rate in fertile age 
women.?:414,16—18 


CONCLUSIONS 


The adoption of strict criteria for ad- 
mitting subjects to the trial and uniform 
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methods of research has given reliable in- 
formation for quantitative study of gall- 
bladder emptying after a fatty meal (2 egg 
yolks) in healthy subjects. 

By planimetric measurement of the ra- 
diopaque areas, it was possible to prove 
that the emptying rate varies with age and 
sex, and is higher in older subjects and 
men. 


SUMMARY 


Gallbladder emptying induced by a fatty 
meal (2 egg yolks) was studied by oral 
cholecystography in 402 subjects without 
gastrointestinal disorders. 

Roentgenograms were made at intervals 
up to the 6oth minute after the meal, and 
the radiopaque areas were measured plani- 
metrically to provide a quantitative as- 
sessment of emptying. 

The pattern of emptying was compatible 
with an exponential function. The mean 
value for t$ was higher in the women; 
emptying tended to be slower in younger 
subjects. 


Dr. Gabriele Sacchetti 
Carlo Erba 

Via C. Imbonati, 24 
20159 Milan, Italy 
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OPERATIVE CHOLANGIOGRAPHY USING A 6:1 
CRISSCROSSED GRID* 


By FRED SHIPPS, M.D.,f and MATTHEW McKIRDIET 


PORTLAND, OREGON 


ADIOGRAPHY in a surgical suite has 
been often compromised by the sur- 
gical environment. This observation IS sup- 
ported by reviewing publications concern- 
ing operative cholangiography. Many au- 
thors have had to resort to drawings along 
with their roentgenograms in order to con- 
vey the information that they hoped to 
reveal on their films. 

We believe that a major factor resulting 
in missing stones during operative cholan- 
ciography is the direct result of accepting 
suboptimal quality roentgenograms. This 
is the most chagrining error of the biliary 
tract surgeon and his radiologist. Hall 
et al2 have recently pointed out reasons 
for failure in stone detection. These reasons 


mostly result from suboptimal roentgeno- 
graphic technique, in their opinion. 

The primary objective of our effort was 
to accomplish optimal diagnostic accuracy. 
The substance of this report is the de- 
scription of a current technique consisting 
of well established features from the past, 
the addition of some new features and, 
finallv, the effects of this effort on the 
utilization of operative cholangiography in 
our institution. 

We advocate routine operative cholan- 
giography on all patients undergoing cho- 


lecvstectomy. The reasons have been 
well presented by others. * 
To demonstrate the results of these 


changes, we have selected, at random, a 





Via. 1. (4-C) Random specimen films of 3 separate cholangiograms using a 6:1 grid cassette. This is the 
more prevalent practice and our former technique. 


* From the Good Samaritan Hospital and Medical Center, Portland, Oregon. 


+ Director of Radiology. 
1 Director of Surgery. 
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liG. 2. (4-C) Random specimen films of 3 separate cholangiograms using 
our new 6:1 crisscrossed grid technique. 





Vic. 3. Head-end view with a patient on the film 
tunnel. The localizing paddle is in position. for 
centering the tube. 


liG. 4. View of film tunnel from the surgeon’s side. 
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cholangiographic film from each of 3 old 
cases (Fig. 1 , 4-C) for comparison with 
single films selected at random from 3 
separate recent operative cholangiographies 
(Fig. 2, ./-C). The older films is 
that quality resulting from the use of : 

6:1 grid cassette so widelv emploved one 


THE 6:1 CRISSCROSSED GRID APPARATUS 


This crisscrossed 6:1 ratio, 85 line, 
Liebel-Flarsheim Grid is equivalent to a 
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12:1 Bucky in the improvement of film 
quality. Positioning is critical. Because of 


this, these grids have been generally 
avoided. 


In order to use this type of grid in sur- 
gery with a portable roentgen-ray machine, 
a special tunnel was constructed to help 
the technologist obtain the required pre- 
cise positioning of the tube. Figures 3 and 
4 show a patient positioned on the tunnel 
prior to a cholecystectomy. 














Three-dimensional drawing of the operative cholangiographic apparatus. 
Fras’ H M 4 " 
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hia. 6. (4-C) A series of 3 ascendingly exposed films that were 


accepted as adequate and interpreted as normal. 


Figure § is a three-dimensional drawing 
of the apparatus. We can more clearly ex- 
plain its features from this drawing. A 
represents the 200 ma. portable roentgen- 
ray tube. The commercial localizer has 
been modified by an extension cone (B) 
that reduces the 10X12 inch field to 9X 11 
inches. Means, not illustrated, were pro- 
vided to obtain 2 dimensional vertical 
alignment of the central beam. C repre- 
sents a field localizing paddle. This is re- 
quired to precisely reposition the tube 
after the operation is underway and when 
the technologist can no longer find the 
grid because of the drapes. The paddle is 
removed during the operative phases. D 
represents a patient tilted 14? into the 
right posterior oblique position. A lever ac- 
complishes this and, of course, only during 
roentgenography. The obliquity usually 
projects the common duct free of the spine. 
E is the 6:1 crisscrossed grid fixed above 
the flm cassette. F represents a slot at the 
head end of the apparatus into which a 
cassette 1s loaded. A crank moves it into 
position beneath the gallbladder area. 


SURGICAL AND ROENTGENOGRAPHIC 
TECHNIQUE 


Before the surgeon begins the operation, 
a qualied technologist positions and 


bolsters (pads) the patient over the tunnel. 
A test roentgenogram is routinely obtained. 

The surgeon exposes and cannulates the 
cystic duct using a No. 16 Jelco Teflon 
needle or its equivalent. After a tube has 
been connected to the needle the surgical 
held is overdraped. The localizing paddle 
(Fig. 5C) is covered by a sterile trans- 
parent plastic bag and brought into posi- 
tion. Precise repositioning of the tube fol- 
lows by using the light localizer on the 
paddle. The paddle is then removed and 
the films are exposed without cut-off. 

Injections must be air free. The anes- 
thesiologist must produce complete apnea. 
We now use 20 per cent Hy paque according 
to the following schedule: 


Dosage Schedule for 20 Per Cent Hypaque 


Duct Size tst Film 2nd Film 3rd Film 


Under 10 mm. 
Over 10 mm. 


CE. 
Cc. 


CC. 
CC. 


C3 6 
"m 


MG un 
f) n 
Å. * 
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Ascending Kilovoltage Feature 


From the following exposure chart one 
notes that we utilize increasing kilovoltages 
in our series of 5 films in the hope of better 
penetrating, or seeing through, the com- 
mon and hepatic ducts. 


Exposure Chart" 


Patient 
Size ma. lime At kvp 
Small 200 O.$ sec. RoR gy sg 
Medium 200 1.0 seq RoR S—9 6 
Large 100 Ia SEE: BOR ey s 


* Other technical data: Par Speed Screens, High Speed Film, 


3O sec, in 8c7 F, Med Developer. 


Figure 6, 4-C, is a 
posed at increasing kilovoltages. They were 
interpreted as normal. 7 


series of 3 films ex- 
Figure 7 1s a post- 
operative cholangiogram on the same pa- 
tient as in. Figure 6. The latter cholangio- 
gram demonstrates a missed stone. The 
original cholangiograms should have been 
made with less dense contrast and less 
quantity of the opaque material. The 
diagnosis on the erroneously interpreted 
series of Figure 6 should have been, "un- 
penetrated bili iliarv ducts, repeat the cholan- 
giogram." 

Figure 8, 4-C, on the other hand, illus- 
trates optimal results from good tec hnique. 
We see through the ducts and can be cer- 
tain that there are 2 stones and not more. 


DISCUSSION 
About 1$ surgeons on our staff per- 
formed 161 total cholecystectomies and 


common duct explorations during the past 
vear. Operative cholangiograms were car- 
ried out in 92 of these patients. This is 
an average of s8 per cent of the total 
group. As opposed tO 3 years ago, this 18 a 
sharp rise in utilization. At that time we 
performed operative cholangiography on 
about 1O per cent of our patients having 
biliary surgery. Many factors may be 
stimulating this increased use of "routine 
operative cholangiography,” but one fact 
is evident: a technique must be adequate 
to assure the surgeon of a high 
diagnostic accuracy or he would not ex- 
tend his oper: ative time to utilize it. Further 
on this point, we must mention that good 
technique is not the result of just phy sical 


factors. A well-trained technologist, a co- 
operative operating room crew and ex- 
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perience must all be present. With these 
factors present and after the cystic duct 
has been cannulated, complete cholan- 
giography routinely requires less than 10 





bic. 7. Postoperative T-tube cholangiogram on the 


same patient as in Figure 6, using less dense con- 
trast agent and heavier exposure that demon- 
strates a missed common hepatic duct stone. 
o ig penetra tion of the ducts is an obliga- 
tion of the cholangiographer. 
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bic. 8. G£-C) This series of 3 films at increasing. kilovoltages demonstrates 2 common duct stones. The 
films are assuring that there are not more than 2. 


minutes, and is a diagnostic procedure not 
replaceable by any other means. 


SUMMARY 


An improved crisscrossed grid technique 
for operative cholangiography is described 
in detail. 

Common pitfalls leading to error in 
diagnosis are discussed. 

Efforts in the improvement of operative 
cholangiography in one hospital are docu- 
mented. 


Fred C. Shipps, M.D. 
Radiology Department 

Good Samaritan Hospital 

rors North West 22nd Avenue 
Portland, Oregon 97210 
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REMNANT CYSTIC DUCT IN T-TUBE 
CHOLANGIOGRAPHY* 


By ANN M. LEWICKI, M.D.,7 


URIEL KLE a MLD. and HADI OZER, M.D.$ 


BOSTON, MASSACHUSET!I 


N patients with previous gallbladder 

surgerv, recurrent biliary calcul and 
cholangitis may occur postoperatively. An 
incompletely excised cystic duct may con- 
tribute to stone formation and intection. 
An analysis of postoperative T-tube chol- 
angiograms was undertaken to assess the 
incidence of such cystic duct remnants as 
well as their characteristic features. 

A specific objective of this study was to 
clarify the criteria so that they might be 
applied more pre eciselv to the intravenous 

cholangiogram in order to enhance its ac- 
curacy in the detection of cystic duct rem- 
nants. 


MATERIAL AND METHOD 


Seventy postoperative T-tube cholangio- 
grams obtained between 1968 and 197! 
were reviewed. Patients in whom this did 
not represent the first exploration of the 
common duct were excluded from the anal- 
ysis. In all cases a cholecystectomy had 
been performed at the time the tube was 
placed into the commen duct intraopera- 
tively. 

For dp e cholangiography, a 
solution of 30-60 per cent renografin or 

26-650 per dent hypaque had been injected 
into the T-tube ue Auoroscopic control. 
Filming in various degrees of filling o f the 


biliary radicles was done in anteroposte- 
rior, right posterior oblique and left poste- 
rior oblique projections. Reliance sn 
ingly was placed upon fluoroscopic spot 


roentgenograms to the point that roent- 
genograms obtained by the overhead tube 
were omitted entirely during 1971. 
All distances and lengths were measured 
directly on the films. M agnification Was 
* From the Department of Rach 
T Assista iz Professor. 
f Clinical Fellow. 


$ Visiting Assistant Professir. 
Supported in part by USPHS grant G Mery ts 
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ology, Harvard Medical School ai 


to 


discounted because consistent correction 
factors could not be applied to all patients. 
Flexible rulers were used whenever the 
course of the ducts was undulating. When 


The cystic duct joins 


FIG. 
d common hepatic duct laterally forming a right 
angle junction. Note the associated short hepatic 
and much longer common bile duct. 


. Angular cystic stump. 


d Peter Bent Brigham Hospital, Boston, Massachusetts, 


d 
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the cystic duct stump measured less than 5 
mm., the case was considered negative. 

All cases with remnants measuring 5 mm. 
or more were categorized into 2 major 
groups depending on the tvpe of Junction 
that the stump tormed with the common 
hepatic-common duct radicle. One major 
group consisted of those patients in whom 
the junction was clearly angular (Fig. 1). 
The second group was composed of patients 
in whom the cvstic duct ran parallel to the 
common hepatic duct before joining (Fig. 
3-21 and. 

RESULTS 

Ot the 7o cholangiograms reviewed, 44 
(63 per cent) had a cystic duct remnant 
(Table 1). No significant difference was 
tound between the mean age of the nega- 
tive or positive group (56 and $1, respec- 
tivelv). Of the 44 remnants, 30 (68 per cent) 
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were angular and 14 (32 per cent) were 
parallel. 

If only the parallel component was con- 
sidered in the parallel category, the rem- 
nant length was similar to the angular 


mean length of 22 mm. (Table i1). Signifi- 
cantlv, however, all but 3 of the cases in 
this group had in addition an angularly 
oriented portion of cystic duct left behind. 
The total length of remnant in this group 
was therefore significantly higher: a mean 
'alue of 34 mm. as compared to 20 mm. in 
the angular group. 

There were significant differences in the 
length of the common hepatic and com- 
mon bile ducts between the angular and 
parallel groups (Table 11). These measure- 


ments showed that when the cystic duct 
junction was angular, it occurred high, 


leaving a short hepatic and a much longer 


lic. 2. 4) Parallel cystic stump. The cystic duct Joins the common hepatic duct after coursing parallel to it 
for some distance and frequently medially. Note the associated angular component which after crossing 
the common hepatic duct terminates laterally. (B) Parallel cystic stump. Parallel cystic stump without 
associated angular component, a much less frequently encountered type. Here the common hepatic duct 
is characteristically long; the junction is low and embedded in the pancreatic parenchyma resulting in a 


short common duct. 
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INCIDENCE AND CATEGORIES OF 
CYSTIC DUCT REMNANT 





Cholangiograms 70 
Negative 26 (37%)* 
Positive 44 (630%) f 


Cystic duct remnants 44 
Angular 30 (68%) 
Parallel 14 (326%) 
* Mean age: $6 years. 
T Mean age: g1 years. 


common bile duct. The reverse was true in 
the parallel group, indicating that. the 
junction was much lower. Indeed when the 
point of Junction was related to the upper 
border of the duodenum, it was superior to 
the upper border of the duodenum 1n the 
angular group by an average distance of 17 
mm. When the evstic duct was parallel, the 
junction point was usuallv inferior to the 
duodenal border, averaging 12 mm. below 
this point. 

Because oblique views were routinely ob- 
tained, the course of the parallel cystic duct 
could in most instances be precisely as- 
sessed. The majoritv (8 out of 14) were 
found to take a medial course to the com- 
mon hepatic duct. [n the remaining cases 
it showed posterior, lateral or intermediate 
positions (Table i1). 


cers ime H 


LENGTH OF CYSTIC DUCT REMNANTS AND MAJOR 
EXTRAHEPATIC BILIARY DUCTS 


Angular Parallel 
(mm.) (mm.) 
Length of Cystic Duct 
Remnant 
Range $-55 = 10-60 (10~-40)* 
Mean length 20 Bre Gre 
Common Hepatic Duct 
Range 12-105 30-8; 
Mean length 38 £9 
Common Bile Duct 
Range 45-90 | 30-745 


Mean length 70 ue 


* Parallel component only. 
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Tage IIl 


COURSE OF PARALLEL CYSTIC DUCT 


Medial 8 
Posterior 3 
Lateral i 


Intermediate 3 
(usually posteromedial) 


DISCUSSION 


When the gallbladder is removed and the 
common duct explored, complete excision 
of the cystic duct is not considered to be 
prudent even bv experienced surgeons. The 
excessive traction necessary to accomplish 
this could lead to subsequent stricture of 
the common duct.?^* Leaving a short rem- 
nant of no more length than ¢ mm. is there- 
fore considered good surgical practice.” 
[t was for this reason that cases with such 
short stumps were classified as being neg- 
ative in this review. 

In a postcholecvstectomy patient who 
develops or continues to have abdominal 
distress, a cystic duct remnant cannot be 
assumed to be responsible for these symp- 
toms.’ When intravenous cholangiography 
is performed routinely in completely asymp- 
tomatic postcholecystectomy patients, a 
remnant frequency of 40 per cent has been 
reported.! Much higher figures have been 
reported by Millbourn,’ who in an analysis 
of intraoperative and postoperative chol- 
angiograms found remnants in 83 per cent 
of patients. Our lower incidence of 63 per 
cent probably reflects the current reduced 
intraoperative risk permitting more time 
for caretul dissection. If patient age can be 
used as a gross indicator of the difficulty 
that may have been encountered intra- 
operatively, it is worthwhile to point out 
that the mean age was the same in our 
positive and negative groups (Table 1). 

Although it mav be of little consequence 
for most postcholecystectomy patients that 
a cystic duct stump ts left behind, the rem- 
nant in other patients may be the site of 
infection and stone formation.? Higher 


Vou. 119, No. 1 
frequencies of stumps are found in those 
patients who have common duct stones or 
recurring cholangitis after gallbladder re- 
moval in an unselected group of such post- 
operative cases.! Similarly, remnants tend 
to be longer in these cases than in patients 
who are mildly symptomatic or asympto- 
matic. 

It has previously been stated that rem- 
nants of the cystic duct are usually only 
left unexcised when the duct is parallel in 
course with a low insertion.’ Our series with 
a 68 per cent incidence of angular and a 
32 per cent incidence of parallel stumps 
actually shows the same frequency of duct 
types that are normally found in anatomic 
studies.?? This indicates that angular and 
parallel cystic ducts are Just as likely to be 
left incompletely excised. Undoubtedly, 
some of the parallel cystic ducts could have 


been more extensively excised and some of 


the remaining angular remnants completely 
removed had their presence been recog- 
nized intraoperatively. Only a few of the 
remnants are actually demonstrated on in- 
traoperative cholangiograms even on a 
retrospective review. This demonstrates 
the limitation of intraoperative cholangiog- 
raphv with presentlv available techniques. 
It also emphasizes that a properly con- 
trolled cholangiogram, during which graded 
amounts of contrast material can be in- 
jected under fluoroscopic control and flm- 
ing can be done in various projections, is 
the best method for accurately assessing 
duct architecture and spatial relationships. 
Such cholangiography is far superior in 
demonstrating biliary duct architecture 
than the most meticulous surgical explora- 
tion. 

In the present study, it was also shown 
that parallel duct stumps had a much lower 
point of insertion, with the junction in most 
cases below the duodenum embedded in the 
pancreatic parenchyma. This, frequently 
combined with a medial course, explains 
why these ducts are not easily accessible to 
surgical dissection. Similarly, some may 
actually be separated from the common 


Remnant Cystic Duct 


a1 
Cx 


TasLe IV 


HEPATIC DUCT DIAMETERS IN PARALLEL 
REMNANT AND NEGATIVE GROUP 


C ommon tepon Duct Cystic Stump 


Parallel Raunants 
(medial course— 6 cases) 


Range 3-8 mm. 2-7 mm. 
Mean 6 mm. 3.6 mm. 
Parallel Remnants 
(other course-—s cases) 
Range 6-10 mm. 4-7 mm. 
Mean 8 mm. 5.6mm. 


Negative Group 
(18 cases) 
Range 4-12 mm. 
Mean 8.4 mm. 


duct by a membrane lacking a true wall, 
so that dissection and excision could pro- 
duce serious injury. While it cannot be as- 
sessed from available data how often this 
was actually the case in our patient group, 
the common hepatic duct and parallel 
stump diameter measurements strongly 
suggest that the mediallv coursing remnant 
tends to be more intimately part 2 the 
common hepatic duct (Table 1v). These 
measurements also indicate that parallel 
ducts in other than medial positions do not 
share these characteristics. Under these 
circumstances, the hepatic duct 1s wider at 
this level with diameter measurements 
similar to those in the negative group and 
the cystic duct is a much more separate 
structure. When such medial remnants be- 
come dilated because of calculi or infection, 
dilatation could easily compromise the nar- 
rower than normal lumen of the common 
hepatic duct and cause extrahepatic biliary 
obstruction early in the course of the dis- 
ease. 

W In spite of this, it is disturbing that the 
mean length of the parallel remnants is as 
great as 34 mm. Interestingly, an associated 
laterally oriented component left behind in 
most cases 1s primarily responsible for the 
difference in lengths of remnants in the 
two major groups. If this had been recog- 


arg 


nized intraoperatively, a more extensive 
resection would have been probably per- 
formed in the majority of cases. 


SUMMARY 


An analysis of 70 postoperative T-tube 
cholangiograms is described. Our findings 
indicate: 

1. Cystic ducts are just as likely to be 
left incompletely excised whether they are 
angular or parallel in type. Significantly 
longer remnants, however, are left in the 
parallel group. 

2. Application of cholangiographic tech- 
niques in the operating room similar to 
those presently available in the postopera- 
tive setting will undoubtedly reduce the 
over-all incidence of remnants as well as 
the mean lengths of those which cannot be 
excised completely. 

3. A medially running remnant is much 
more intimately associated with a common 
hepatic duct than other tvpes. Although 
such a remnant is frequently difficult and 
in some instances impossible to resect, it 
probably also causes extrahepatic obstruc- 
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tion early with only minimal dilatation. 
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CHOLEDOCHAL CYST: A CONCEPT OF ETIOLOGY* 


By DONALD P. BABBITT, M.D.,t ROBERT J. STARSHAK, M.D,j 
and ARTHUR R. CLEMETT, M.D.$ 


MILWAUKEE, WISCONSIN AND NEW YORK, NEW YORK 


(^ EDOCHAL cyst is a rare malfor- 
mation of the pancreaticobiliary. duc- 
tal system. Many theories! 24.0.1557 have 
been proposed regarding its etiology. None 
of these, however, explains all the findings. 
In 1969 one of us (D. P. B.)? presented a 
new concept of etiology based on an anom- 
aly of the duct system found on cholangi- 
ography in 3 cases. Since that time, an 
additional 4 cases have been collected. In 
addition, 12 other examples of the anomaly 
have been found in the literature, mak.ng a 
total of 19 cases. In all cases with adequate 
cholangiographic studies delineating the 
distal ductal system, the anomaly has been 
evident. It is the purpose of this com- 
munication to indicate that this anomaly 
is the etiologv of choledochal cvst. 





NORMAL EMBRYOLOGIC DEVELOPMENT 


The normal embryologic development of 
the pancreaticobiliary ductal system?/^ 1s 
illustrated in Figure 1. In the normal rela- 
tionships of the pancreatic duct and common 
duct, the 2 channels are a common channel 
over a distance of ; mm. or less. The nor- 
mal and anomalous relationships between 
the common bile duct and the pancreatic 
duct found in our cases are shown in Figure 
2, In this anomaly, the relatively small dis- 
tal common bile duct enters the duct of Wir- 
sung at a right angle approximately 2 to 
3.5 cm. from the ampulla of Vater. This 
anatomic arrangement is likely due to 
embrvologic failure of the normal separa- 
tion of the pancreatic and common bile 
ducts. Some authors have reported anom- 
alies of the pancreaticobiliary ductal svs- 
tem associated with choledochal cyst and 


their illustrations have demonstrated an 
arrangement similar to that found in 
Our cases, 9.10.13.15.21.3 However, the etio- 
logic significance of this anomaly has not 
been stressed. We feel that this is due 
principally to inadequate study of the 
distal choledochus and its relation to the 
pancreatic duct. 


DIAGNOSIS 


'The diagnosis of choledochal cyst is often 
dificult and in many cases the diagnosis 1s 
not made until the time of surgical ex- 
ploration when the correct diagnosis may 
be made by direct observation and by 
operative cholangiography.*'? On occasion, 
the entire pancreaticobiliary ductal system 
mav be opacified by operative cholangiog- 
raphy. Often, however, the cyst obscures 
much of this anatomy (Fig. 3) or the ex- 
amination is technically inadequate. For 
these reasons, postoperative cholangiog- 
raphy under fluoroscopic control is advo- 
cated, This is possible, if some access to 
the biliary tree, e.g., a cholecystostomy or 
T-tube, is left at surgery. Technically poor 
cholangiograms are probably responsible 
for failure to demonstrate the distal ductal 
system in many cases in the literature. 


NEW CONCEPT OF ETIOLOGY 


A constant anomalous arrangement of 
the pancreaticobiliary ductal system has 
been found in our 7 cases (Fig. 4-10) of 
choledochal cyst and an identical arrange- 
ment has been found in the illustrations 
from previous reports of this entity. It is 
proposed that this anomaly, which may be 
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lic. t. Development of the human pancreaticobiliary ductal system viewed from the left side. The ventral 
and dorsal pancreatic buds arise on opposite sides of the duodenum. (4) Of the 2 pancreases, the dorsal 
one grows more rapidly. (B) The dorsal pancreas is an elongated nodular structure with a centrally cours- 
ing duct. (C) Unequal growth of the duodenal wall moves the common bile duct dorsally, bringing the 
ventral pancreas into the dorsal mesentery. The 2 pancreases interlock intima tely. (D) The dorsal pancreas 
forms all of the adult pancreas except for the head which is derived primarily from the ventral pancreas. 
The ductal system fuses in such a way that the long distal segment of the dorsal duct plus the entire 
ventral duct serve as the chief line of drainage (duct of Wirsung). (E) The proximal segment of the dorsal 
duct constitutes the duct of Santorini and may or ma y not persist into adult life. (Adapted from Arey.) 


found in the absence of choledochal cvst,!' 
precludes the development of a sphincter 
at the junction of the pancreatic and com- 
mon bile ducts. This sphincter is present 
when the pancreaticobiliary ductal system 
develops normally.’ 

Since the maximum pressure of the pan- 
creatic duct is 30 to £o cm. of water, while 
the maximum pressure of the common duct 
Is 25 to 30 cm. of water,’ this pressure dif- 
ferential would allow dow of pancreatic 
juice into the bile ducts if there is no 
sphincter present to prevent it. There is 
evidence that such flow does occur since 
the fluid aspirated from choledochal cysts 
has high amylase content. 2 


Free flow of pancreatic juice into the 
common duct would produce recurrent 
bouts of cholangitis.? The clinical triad of 
pain, jaundice and an intermittently pres- 
ent right upper quadrant mass is readily 
explained by this etiologic concept. Recur- 
rent episodes of cholangitis result in thick- 
ening of the wall of the common duct. The 
walls of choledochal cysts varv from 2 to 
io mm. in thickness’??? and histologically 
are fibrous without an epithelial lining, ?? 
even in the newborn with choledochal 
cysts 

As the common duct dilates further, it 
expands anteriorly since expansion in other 
directions is relatively restricted. The 
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Vic. 2. The normal pancreaticobiliary ductal relationship is shown on the left. On the rightisa sketch show- 
ing the anomalous pancreaticobiliary ductal relationship in a choledochal cyst. Note the shortness and 
small caliber of the distal common duct and its insertion into the duct of Wirsung at a right angle at an 


unusually long distance from the ampulla of Vater. 


common duct could become obstructed at 
the distal end of the cvst from edema or 
eventuallv, fibrosis. This explains cases 
described as atresia of the common duct. 
To ascribe such cases to congenital atresia 
of the distal common duct is illogical since 
such an occurrence would result in unre- 
lenting Jaundice from birth. 


SURGICAL IMPLICATIONS 


The surgical approach to this entitv has 
been a matter of controversy! :6:12.15,18,19,24 
Alonso-Le] e£ al? advocated complete ex- 
cision of the cyst with anastomosis of the 
remaining biliary tree to the duodenum or 
jejunum. It has been shown that if patients 
survive complete excision of the cvst, thev 
have a lower morbiditv. However, most re- 
cent reports oppose this approach because 
of the relatively high mortalitv. Instead, 
they favor duodenocholedochostomv or 
jejunocholedochostomy, either direct or by 
Roux-en-Y anastomosis.?? In acutely ill pa- 
tients, decompression of the cyst may be 





Vic. 3. Operative cholangiography demonstrating the 
large choledochal cyst with a small duct extending 
from its inferior aspect into the duodenum. This 
illustration demonstrates the obscuration by the 
cyst of the true relationship of the choledochal 
cyst to the pancreaticobiliary ductal system. 
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Fic. 6. Choledochal cyst with the characteristic 


anomalous arrangement of the ducts. 
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lic. g. Choledochal cyst with the characteristic 


anomalous arrangement of the ducts 
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lie. 8. Choledochal cyst with the characteristic 
anomalous arrangement of the ducts, 


all that is possible with correction of the 
abnormality at a later time. 

In light of our demonstration of the free 
communication of the biliary and pancre- 
atic ducts which allows pancreatic juice to 
enter the biliary ducts, it is suggested that 
division of the cyst at its distal end would 
terminate this communication. A direct 
anastomosis of the remaining portion of 
the cyst to the duodenum or jejunum could 
be done, or to a Roux-en-Y anastomosis. 
The latter would possibly be preferable 
because of less contamination of the cyst by 
intestinal contents." ?" [t is apparent that 
if such a surgical approach is contem- 
plated, cholangiographic demonstration of 
the pancreaticobiliary junction is impera- 
tive, 


F16. 9. Choledochal cyst with the characteristic 
anomalous arrangement of the ducts. 





bic. 10. Characteristic configuration of the ducts 
with choledochal cyst: (1) dilated intrahepatic 
ductal system; (2) pancreatic duct; (3) choledo- 
chal cyst; (4) gallbladder; (5) common channel of 
common duct and pancreatic duct; (6) duodenum, 
(Reproduced with permission of Drs. H. Taybi, 
A. R. Margulis and H. J. Burhenne: and C. V 
Mosby Co., St. Louis.9) 


SUMMARY 


I. A new concept of the etiology of 
choledochal cyst is presented. The etiology 
of this entity is based on an anomalous 
relationship between the common bile duct 
and the pancreatic ducts. 

2. This anomaly allows reflux of pan- 
creatic juice into the common bile duct. 
Pancreatic juice leads to cholangitis and 
dilatation of the common duct. 

3. The roentgenographic evaluation of 
choledochal cyst with special emphasis on 
cholangiography is presented. 

4. The surgical implications of this 
anomaly are suggested. 


Donald P. Babbitt, M.D. 
Department of Radiology 
Milwaukee Children’s Hospital 
1700 West Wisconsin Avenue 
Milwaukee, Wisconsin §3233 
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IHE MERCEDES-BENZ SIGN: INSIGHT INTO 
IHE DYNAMICS OF FORMATION AND 
DISAPPEARANCE OF 
GALLSTONES* 


By MORTON A. MEYERS, M.D., and NEIL O’DONOHUE, M.D. 


NEW YORK, NEW YORK 


HE "typical" clinical history of chole- 
lithiasis is often absent. In the in- 
vestigation of a patient with nonspecific 
abdominal complaints, the initial diagnosis 
may be made by the radiologist when cal- 
cifications in the right upper quadrant are 
incidentally observed in the course of ex- 
amination of another body system. Up to 
9o per cent of gallstones are nonopaque, 
however, and require adequate opacifica- 
tion of the bile for their identification. 
While cholecystography has immeasurably 
advanced the clinical diagnosis of diseases 
of the gallbladder and cholelithiasis, a re- 
cent editorial has stressed the frequent 
poor opacification of the gallbladder on 
first-dose oral cholecystography. Yet even 
when single or multiple nonopaque gall- 
stones are present, the diagnosis may on 
occasion be made on plain film roentgeno- 
gram by the observation of stellate radio- 
lucencies in the area of the gallbladder. 
These reflect gas-containing fissures within 
the calculus, a phenomenon first observed 
by Bauer? in 1931. It can be aptly referred 
to as the "Mercedes-Benz" sign (Fig. 1), 
since such radiolucent fissures usually 
present as a triradiate pattern. The filling 
defect produced on oral cholecystography 
or perhaps a faint rim of calcification about 
the stone, often unnoticed until the sign is 
observed, encircles the lucent radii. 
Twenty-eight cases have been previously 
reported.! 9.7,9,12,15,16,18,20,22,25,30,31 
In addition to permitting a plain film 
roentgenographic diagnosis of nonopaque 
gallstones, these in vivo roentgenographic 
observations regarding the Mercedes-Benz 
sign provide an insight which can be cor- 
related with recent investigations dealing 





Fic. 1. The Mercedes-Benz symbol is dis- 
tinguished by 3 encircled radii. 


with the basic physiochemical processes of 
gallstone formation and structure. Recent 
clinical interest in the phenomenon of 
spontaneous disappearance of gallstones 
has emphasized chemical or metabolic 
factors, to the exclusion of structural con- 
siderations. This report also shows that the 
internal dynamics of gas-fissuring may ac- 
count for some cases of spontaneous dis- 
appearance of gallstones. 


REPORT OF CASES 


Case 1. A 48 year old female presented with 
a 5 month history of intolerance to fatty foods 
and intermittent episodes of right upper quad- 
rant pain. Physical and routine laboratory 
examinations were unremarkable. A prelimi- 
nary roentgenogram of the right upper quad- 
rant before oral cholecystography showed a 
single Mercedes-Benz sign (Fig. 2/7), without 


* From the Department of Radiology, The New York Hospital- Cornell University Medical Center, New York, New York. 
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Fig. 2. Case 1. (4) Triradiate lucency representing gas fissuring within a nonopaque gallstone is shown 
(arrows) on plain film roentgenogram. Note its relationship to the hepatic flexure of the colon. Oral chole- 
cystography at this time showed nonvisualization of the gallbladder. (B) Gallbladder series 22 months 
later demonstrates opacification of the organ, without evidence of calculi. 


calcifications. There was nonvisualization of 
the gallbladder. The patient elected to defer 
surgery and remained asymptomatic. Re- 
evaluation 22 months later with a gallbladder 
series showed a normally functioning organ 
without calculi (Fig. 2B). No stellate radio- 
lucencies were present. Repeat examination 
with multiple pressure spot roentgenograms 
pre- and post-fat stimulation in the decubitus, 
erect and Trendelenburg positions failed to 
reveal any evidence of calculus. 


Case 11. A 56 year old female was evaluated 
for an & month history of change in bowel 
habits. During the course of a barium enema 
study, a distinct Mercedes-Benz sign was ob- 
served in the right upper quadrant of the 
abdomen (Fig. 3, £ and B). An upper gastro- 
intestinal series was intrinsically negative but 
confirmed the presence of the finding. Oral 
cholecvstography showed nonvisualization of 
the gallbladder. Intravenous cholangiography 
demonstrated a normal common bile duct but 
without opacification of the gallbladder. Chole- 
cystectomy was performed, confirming the 
diagnosis of chronic cholecystitis with the pres- 
ence of a single 1.5 cm. mixed facetted calculus. 
Its specific gravity was not determined but it 
was noted that the calculus floated in water. 


PHYSIOCHEMICAL DYNAMICS OF 
CHOLELITHOGENESIS 
Based on their composition, gallstones 
have classically been divided into 3 cate- 
gories: (1) pure (homogeneous), containing 
virtually pure cholesterol or pigment; (2) 
mixed (heterogeneous), in which two or more 
components appear in all parts of the 
stones and there is considered to be no dif- 
ference between the composition of the 
center and that of the periphery; and (3) 
combination stones in which the composi- 
tion of the center differs from that of the 
periphery. By sophisticated techniques of 
histochemical analysis, Bogren? has re- 
cently shown that pigment (amorphous 
primary and secondary calcium  biliru- 
binate) is the only constituent which ap- 
pears in all biliary calculi and that it al- 
wavs appears to occur in their centers. 
These studies lead to the conclusion that 
pigment is, therefore, the crystallization- 
nucleus of biliary calculi, all of which are 
built up in the same way. After formation 
of the crystallization-nucleus, cholesterol 
monohydrate and other compounds are 
precipitated. 
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liG. 3. Case ir. (4) Frontal projection. (B) Oblique projection. Stellate radiolucent fissuring (arrows) 
with club-shaped terminal enlargements within a nonopaque gallstone. Note the maintenance of its 


relationship to the hepatic flexure of the colon. 


Bile is a supersaturated solution in which 
cholesterol is adsorbed on the ionic micelle 
and normally kept from precipitation by 
bile salts. Derangements in the "critical 
ratio" of cholesterol to bile salts (gen- 
erally accepted as 1:13) favor the precipi- 
tation of cholesterol. While amorphous at 
first, this quickly crystallizes into a dis- 
tinctive radial distribution from the nu- 
cleus of the calculus. 

This pattern of a typical gallstone for- 
mation is in accord with well-established 
physiochemical principles. Schade? has 
shown the appearance of the radiating 
crystalline structure of cholesterol sphero- 
liths in a colloid medium. These coalesce, 
a process that may take from 2 or 3 to 
several weeks. The spheroliths extend into 
and adsorb successive adhering spheroids 
(Fig. 4). The concentric incremental layers 
of a calculus, between which pigment and 
other compounds may be trapped, are 
clearly explained by these dynamics. An- 
other physiochemical process, the ‘“‘Leise- 
gang" phenomenon," in which substances 
are rhythmically precipitated about a 
nucleus in a gel has been invoked. Klee- 
berg? has reproduced many of the struc- 


tural features of gallstones by this colloidal 
action. Its role in human cholelithogenesis, 
however, is uncertain, except perhaps in 
the presence of overtly infected protein- 
rich bile. 
SIGNIFICANCE OF FISSURING OF GALLSTONES 

Fissures within biliary calculi are sur- 
prisingly common. While recognized by 
pathologists for almost 200 years, their 
actual incidence had not been appreciated 
until the observations made by Hinkel” in 
1954. By roentgenographing the unopened 
gallbladders containing calculi in a series 
of 100 consecutive cholecystectomies, fis- 
sures were found to be present in almost 
50 per cent. Usually fluid occupies the 
fissures, but in 46 per cent the fissures con- 
tained some amount of gas. The fluid 
content, containing traces of sodium chlo- 
ride, cholesterol and calcium, has been 
found to be as high as 0.5 cc.” Analysis of 
the gas, which may measure up to 60 mm.’, 
has shown 6-7 per cent to be carbon di- 
oxide, 0.§ per cent oxygen, and the re- 
mainder a noncombustible gas, probably 
nitrogen.?? 

Kommerell and Wolpers? felt that all 





biliary calculi pass through a gas-generat- 
ing phase as a result perhaps of organic 
decomposition. In the light of further 
studies and particularly advances in col- 
loidal chemistry, this thesis, however, 1s 
no longer tenable. According to Schade,” 
with advancing age of concretions, natu- 
rally occurring internal shrinkage results 
in dendritic cracks extending peripherally, 
sometimes to the surface. The effect of this 
dehydration and colloid-crystal shrinkage 
is the production of “faults” of negative 
pressure which influence the inward dif- 
fusion of fluids or gases dissolved in the sur- 
rounding bile. Whether the fissures contain 
fluid or gas is probably dependent upon 
the size and negative pressure of the cen- 
tral schism, the extent of the dendritic 
fissures and the porosity of the calculus." 
. The rate of precipitation and crystalliza- 
tion is a crucial factor in determining the 
number, size, shape and structure of the 
gallstones. This has been observed by 
many investigators.’ !°1729 Rapid precipi- 
tation is reflected in multiple, polyhedral 
and facetted nonopaque calculi of the 
“mixed”? variety having a radial crystal 
arrangement and concentric colored rings. 
This type of gallstone constitutes the 
majority of biliary calculi and it is pre- 
cisely within this type that fissuring 1s 
particularly common. Fissuring has not 
been observed ¿n vivo in the "pure" cho- 
lesterol or pigment calculi!’ which are 
often single and are believed to form more 
slowlv. It is thus apparent that fissure de- 
velopment may be more closely related to 
the rapid formation of the gallstone than 
its age. 

Autofragmentation of gallstones is a phe- 
nomenon which has been recognized for 
many years. Bauer? outlined the lines of 
force in pyramidal and cube-shaped stones 
which determine the planes along which 


Fic. 4. Formation of a gallstone by spheroid aggre- 
gation and change to a radiating crystalline struc- 
ture. 
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splitting occurs. Torinoumi? first. specu- 
lated that splitting along the fissures mav 
lead to spontaneous rupture of a gallstone 
giving rise to a family of small stones. 
Figure 5 is a roentgenogram of a surgically 
removed gallstone, demonstrating central 
gas fissuring extending in a triradiate pat- 
tern toward the periphery. Progression of 
this process is probably the basic factor in 
spontaneous fragmentation." 

The phenomenon of spontaneous disap- 
pearance of gallstones is being increasingly 
recognized.?.! * [t is likely that chemical 
or metabolic factors may play a role in the 
dissolution of some gallstones, particularly 
the post partum cholesterol calculus. How- 
ever, the probability of the asymptomatic 
passage of gallstones of the mixed, essen- 
tially nonopaque variety following their 
spontaneous fissure-fragmentation is clearly 
supported by multiple observations. Stones 
up to § mm. Can traverse the Cystic duct 
without impaction and often without symp- 
toms, and stones of up to 7 mm. can pass 
through the sphincter of Oddi.? In a re- 
view of 5,037 surgically treated patients, 
Glenn? reported that stones in the com- 





Postoperative roentgenogram. Note that the 
3 stellate fissures are perpendicular to the mid- 
points of the sides of the facetted calculus. 


Fic. 5. 
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mon duct are almost invariably present in 
patients with small gallstones and a large 
cystic duct. Richards? reported a case in 
which numerous calcified stones were 
roentgenologically demonstrated in transit 
in the cystic duct, common bile duct and 
intestine. At operation 12 days later, no 
fistula was found and onlv 3 stones re- 
mained in the common bile duct. Schem- 
bra? has clearly demonstrated during 
cholecystography that moderate sized 
facetted calculi may pass painlessly out of 
the gallbladder, through the cystic duct 
and into the common bile duct. In 2 pa- 
tients, Brodén’ has roentgenologically doc- 
umented the disappearance of gallstones 
containing central gas fissuring and at- 
tributed it to disintegration and passage of 
the concretions. We believe this 1s what 
occurred in our Case 1. In recent experi- 
ences with several cases of spontaneously 
disappearing gallstones, the interval be- 
tween the roentgen examination clearly 
showing the calculi and surgical confirma- 
tion of their absence was as short as 16 
days to r month. This conflicts with the 
assumption that the stones might have had 
time to dissolve and substantiates their 
likely ductal passage. -1 

The specific gravity of gas-containing 
gallstones, furthermore, appears to pre- 
dispose to their ductal passage even before 
the stage of autofragmentation. The usual 
specific gravity of gallstones is 1.040 
1.080,' whereas that of bile is generally 
below 1.040. Gallbladder bile, however, 
probably never becomes completely homo- 
geneous but tends toward stratification.’ 
This has been shown clearly i” vivo by 
lera? who documented that the specific 
gravity of the bile strata within a gall- 
bladder varies between 1.0207 and 1.0358 
(Fig. 6). The specific gravity 1s usually con- 
siderably less in pathologic gallbladders 
with stones. In point of fact, the “layer- 
ing" phenomenon of multiple nonopaque 
gallstones floating in opacified bile re- 
flects the equalization of the specific 
gravity of the calculi with that of a layer 
of the stratified bile (Fig. 7/7). We have 
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SPECIFIC GRAVITY OF BILE 


NORM PATH 
1.0207 1.0162 
1.0358 1.0297 





Vic. 6. Stratiheation of bile within the gallbladder. 
Note that the lavers of least specific gravity reside 
near the neck and cystic duct. 


further observed that when the gallbladder 
is emptving, the specife gravity of the 
bile changes, indicating that the less dense 
bile is discharged first. This is clearly re- 
vealed bv the ascent ot the laver of gall. 
stones on postcontraction roentgenograms 
(Fig. 75). Gas within fissured gallstones 
makes their specific gravity unusually low, 
in the range of 0.822" to 1.035.! When 
both fissured and nonfissured calcul are 
present, it can be demonstrated that all of 
the fissured stones float higher in the 
gallbladder than any of the nonfissured 
calcul! With contraction of the gall- 
bladder, it therefore seems likely that the 
light gas-containing gallstones mav be 
easily transported with the less viscid bile 
through the ductal svstem. 


ROENTGENOLOGIC FEATURES AND 
DIFFERENTIAL DIAGNOSIS 


The plain flm roentgenographic fea- 
tures of the Mercedes-Benz sign are dis- 
tinctive. The stellate radiolucent fissures 
are most frequently widest centrally and 
radiate like points of a star. At times, club- 
shaped enlargements mark the terminal 
parts of the radi (Fig. 34). Usually 3 
symmetrically lucent fissures are iden- 
tihable, although 1 to 5 may occasionally 
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be present. The radii are not necessarily 
equidistant, but tend to be of the same 
length. Thev are most often perpendicular 
to the mid-points of the sides, and as a rule 
they do not extend to the periphery, but 
occupy the inner two-thirds of the calculus. 
In this wav, the contour and size of a 
nonopaque calculus can be reconstructed 
on the plain film roentgenogram. The cal- 
cult usually range in size between 0.3 and 
1:5 cnmu' 5" Ther are typically multiple; 
with up to 20 reported, and are invariably 
facetted.*-?7.15 The demonstration of only 
a single Mercedes-Benz sign in multiple 
projections is thus distinctly unusual (Cases 
|I and n) and suggests the previous and 
perhaps asymptomatic passage of other 
fragmented calculi. 

Rarely, some fluid-filled central fissures 
are radiopaque???" due to their calcium 
content. A faint rim of calcification about 
the stone may be present,’ but this is 
often not noticed until the more striking 
gas-containing fissures are observed. 

The lucency of the fissures has persisted 
on roentgenograms for as long as 7 years. 
Absence of the gas on follow-up roentgeno- 
graphic study may indicate either. re- 
placement by fluid or fragmentation and 
passage. 

[tis apparent from examination of post- 
operative specimens! ^? that gas-filled 
fissures are a much more common phe- 
nomenon in gallstones than is indicated by 
clinical experience. Small indistinct fissures 
may be bevond the limits of routine roent- 
genographic resolution or mav be mis- 
taken for an artifact. Even large gas-filled 
fissures may no doubt escape detection 
when they have their main extension in a 
plane at right angles to the central ray. 
Figure 35 illustrates the loss of definition 
of the characteristic dendritic pattern when 
not viewed ez face. 

On oral cholecystography, the gall- 
bladder mav visualize, *? but more often, 
as in our Case rr, does not. 7; Opacifica- 
tion of the gallbladder directly shows the 


facetted contour of the calculi. Only rarely 
are other nonfissured nonopaque stones 


presente 
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Frc. 7. (4) “Layering” phenomenon of multiple nonopaque calculi in decubitus projection. This reflects the 
multiple strata of bile of differing specific gravity. ( B) Ascent of layer of calculi after contraction of the 
gallbladder indicates that the less viscid bile has been discharged. 


The differential diagnosis of small dis- 
crete localized radiating radiolucencies in 
the right upper quadrant of the abdomen 
is limited. Gross collections of gas as may 
occur in a subhepatic or liver abscess, 
emphysematous cholecystitis, gas in the 
biliary, ductal or portal venous system, 
subhepatic appendix, an abscess in the 
right kidney or perirenal region and con- 
ceivably, gas in an abdominal wall abscess 
present no problem in localization. and 
identification. Confirmation of the Mer- 
cedes-Benz sign on plain film roentgeno- 
grams is established by localizing it spe- 
cifically to the gallbladder area by noting 
its relationship to the hepatic flexure of the 
colon and the duodenal bulb or second por- 
tion of the duodenum (Fig. 24; and 3, 
A and B). In short, stocky individuals with 
a horizontal stomach and a posteriorly di- 
rected duodenal bulb, the en face vis- 
ualization of the pyloric channel ("pyloric 
star") might simulate some of the features 
of the Mercedes-Benz sign, but is usually 


easily identified. The simple ingestion of 
water replaces the air and obscures the 
pyloric star. If uncertainty persists, an 
upper gastrointestinal series conclusively 
demonstrates the relationships. 


SUMMARY 


The Mercedes-Benz sign, a distinctive 
pattern of usually triradiate radiolucent 
branching, represents the common but 
often clinically overlooked phenomenon of 
gas-fissuring within gallstones. 

Twenty-eight reports have been col- 
lected from the literature. The observation 
not only permits the plain film roentgeno- 
graphic diagnosis of nonopaque calculi, 
but provides an insight into the physio- 
chemical processes of cholelithogenesis. 

Two cases are reported and illustrated, in 
1 of which spontaneous disappearance of 
the gallstone occurred. 

The correlation of gas-fissuring of gall- 
stones to the dvnamics of calculus forma- 
tion and their autofragmentation and 
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spontaneous passage through the ductal 
system 1s discussed. 

Propensity to spontaneous passage also 
appears related to the specific gravity of 
bile strata and the influence of contraction 
of the gallbladder. 

Emphasis is placed on the roentgeno- 
logic features and differential diagnosis. 


Morton À. Meyers, M.D. 
Department of Rad tology 
The New York Hospital 

sis East 68th Street 

New York, New York 10021 
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ROENTGENOLOGIC FINDINGS IN RECURRENT 
PYOGENIC CHOLANGITIS* 


By M. L. WASTIE, M.R.C.P., 


D.M.R.D.,t and 1. G. E. CUNNINGHAM, M.B., 


F.R.A.C.S. 


KUALA LUMPUR, MALAYSIA 


N Asia the pattern of benign biliary tract 

disease difters from that reported from 
Western countries. The majority of pa- 
tients suffer from a disease similar to the 
Western type of cholelithiasis, but a 
smaller group have a disease of a different 
pattern. Although individual reports differ 
in detail they are all strikingly similar in 
describing a type of cholangitis which is 
characterized by recurrent attacks of fever, 
chills and rigors, abdominal pain and 
jaundice and in which grossly dilated extra 
and intrahepatic ducts are found to con- 
tain soft pigment stones, biliary mud or 
pus. Culture of the bile shows a pyogenic 
organism which is almost invariably Æ. 
colt, and this organism is usually grown 
from blood culture in severe cases. 

The disease is rare in Africa,? but large 
series have been reported from Eius Kong, 
Taiwan, Japan, Malaya, Singapore and 
Korea. The disease has also been found in 
emigrants from these countries in America, 
Britain, Australia and Ceylon. 

The various authors have called the con- 
dition recurrent pyogenic cholangitis,!7 ori- 
ental cholangitis,® oriental cholangiohepa- 
titis,” and biliary obstruction syndrome of 
the Chinese 

In the acute or fulminating case, correct 
diagnosis is of great importance as emer- 
gency decompression of the biliary tree 

may be the only therapy to prevent a fatal 
outcome. In all cases a full assessment of 
the extent of the disease is necessary to 
plan the most effective form of surgery. In 
addition to biliary exploration and removal 
of stones, surgery may include hepatic 
lobectomy, biliary bypass or hepatodocho- 
lithotomy. It is in this assessment that 
radiology plays a major role. 


* From the University Hospital, Kuala Lumpur, Malaysia. 
T Present Address: General Hos; utal, Southampton, England, 


Recurrent pyogenic cholangitis has def- 
inite roentgenologic features which are de- 
scribed in this paper. 


MATERIAL AND METHOD 


In the § year period since the opening of 
the University Hospital in 1967 there have 
been 243 patients with nonmalignant 
biliary disease, of whom 87 (36 per cent) 
were diagnosed on clinical grounds or by 
operative findings to have recurrent pyo- 
genic cholangitis. The 87 patients con- 
sisted of 62 Chinese, 13 Malays, 11 Indians 
and 1 Eurasian. The average age was $0 
years. There were 51 males and 36 females, 
making a male: female ratio of 1.4:1. 

In all 87 patients a plain abdominal 
roentgenogram was taken; cholecvsto- 
graphy was performed in 3o patients; in- 
travenous cholangiography with tomo- 
graphy in 12 patients; operative cholangio- 
graphy in 38 patients; T-tube cholangio- 
graphy on the roth postoperative day in 75 
patients. 


RESULTS 
PLAIN ABDOMINAL ROENTGENOGRAPHY 


The findings are given in Table 1. Aero- 
bilia was seen in 3 patients, but in these 
patients there was no evidence of chole. 
docho-duodenal fistula and the infecting 
organism was no different from that found 
in other cases. 
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CHOLECYSTOGRAPHY AND INTRAVENOUS 
CHOLANGIOGRAPHY 

The findings are given in Table 1. These 
investigations gave limited information, as 
in 80 per cent of the cholecystograms the 
gallbladder failed to function and in 5o 
per cent of the intravenous cholangiograms 
the biliary tree was not visualized. 


OPERATIVE AND T-TUBE CHOLANGIOGRAPHY 


Strictures, stones and dilatation of the 
ducts are the characteristic. features on 
cholangiography of recurrent pyogenic 
cholangitis and the findings are given in 
Tables 111 and 1v. The term common duct 
has been used to include the common bile 
duct and common hepatic duct. The most 
frequently observed feature in the T-tube 
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Dilated 


iver Normal 


Stones 


cholangiogram was a dilated common bile 
duct above the normal limit of 12 mm. with 
an average diameter of 21 mm. Dilatation 
and strictures of the left hepatic duct were 
more commonly seen than of the right 
hepatic duct. Stones were found more fre- 
quently in the common duct than in the 
hepatic ducts. 

Most patients showed evidence of the 
disease in the whole of the biliary system, 
but in some the disease was restricted. to 
the common duct and left hepatic duct or 
common duct alone. The localization. of 
the disease is shown in Table v. 


DISCUSSION 


The first description of the disease was 
made by De Langen, who observed that 
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T-TUBE CHOLANGIOGRAPHIC FINDINGS IN 78$ PAT TENTS WITH RECURRENT PYOGENIC CHOLANGITIS 
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in the natives of the Dutch East Indies, 
now Indonesia, pigment stones low in 
cholesterol were found in the hepatic ducts. 
Stock and Tinckler? from Hong Kong sug- 
gested that the disease was due to blockage 

of the bile ducts by infestation with. the 
liver fluke Clonorchis sinesis complicated 
with an Æ. coli infection, but this cannot 
be the cause in Malaya as Clonorchis in- 
festation does not occur due to the ab- 
sence of a suitable snail as intermediate 
host.’ Ong? thought that portal bacteremia 
plaved an important part and reproduced 
features of the disease experimentally in 

rabbits by tving the common bile duct 
injecting Æ. coli into the portal vein. Har- 
rison-Levy' suggested that there was a 
physiologic block at the lower end of the 
common bile duct resulting in dilatation 
of the biliary tree with subsequent stagna- 
tion with infection of the bile and stone 
formation. Wen and Lee! postulated that 
intrahepatic stones may be caused by 
metabolic derangement due to dietary 
deficiency. 

The disease may be difficult to diagnose, 
particularly when there is primary. cho- 
langitis without the Horid picture of stric- 
tures and stones being present, or where 
there 1s long standing calculous or other 


disease of the ducts with an element of 


secondary infection. producing some fea- 
tures of recurrent pyogenic cholangitis. 
Cunningham and Yong? have suggested 
that the advanced disease mav develop in 
these situations, but it may not be possible 
to identify which condition occurred ini- 
tially. 

The sex incidence of the Western type 
of biliary disease is 1 male:2 females, but 
this ratio is altered in recurrent pyogenic 
cholangitis with the disease occurring more 
frequently in males. The disease also oc- 
curs at a vounger age and patients in their 
third and fourth decades may be seriously 
affected. The high number of Chinese in 
this series reflects the fact that the Uni- 
versity Hospital serves a largely Chinese 
population. King? has shown in a large 
survey that Malays and Indians are more 
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TABLE V 

LOCALIZATION OF DISEASE FROM THE T-TUBE 

CHOLANGIOGRAM IN 76 PATIENTS WITH 
RECURRENT PYOGENIC CHOLANGITIS 





Common duct, right and left hepatic | 


ducts a 
Common duct and left hepa duct | 19 
Common duct. | 17 
Left hepatic duct 4 
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Common duct and right hepatic duct 
Right and left hepatic ducts ps 


prone to biliary disease than Chinese. 

The commonest finding on the T-tube 
cholangiogram was a dilated common bile 
duct. However, contrast medium could be 
observed on fluoroscopv to flow into the 
duodenum and, as in nearly all these pa- 
tients instruments were freely passed 
through the ampulla of Vater at the time 
of operation, it is unlikely that any ob- 
struction was present. Wen and Lee" also 
found that the sphincter of Oddi was usu- 
ally patulous with no evidence of obstruc- 
tion at that site. This incompetence of the 
sphincter of Oddi may allow reflux of in- 
gested air from the duodenum into the 
common bile duct and so accounts for the 
aerobilia (Fig. 1) which was seen in 3 pa- 
tients (Table 1). In these patients there 
were no gas forming organisms p 
the biliary system and no evidence of ; 
choledocho-duodenal fistula to cause T" 
aerobilia. 

As the primary site of the disease 1s in 
the hepatic and common bile ducts, 
cholecystography is of little help in estab- 
lishing the diagnosis and in 80 per cent of 
the cholecvstograms the gallbladder failed 
to function (Table 11). In so per cent of the 
intravenous cholangiograms the biliary 
tree failed to opacify which is probably due 
to the ducts being so dilated that the con- 
trast medium has become too dilute for 
visualization. However, in most cases onlv 
20 ml. Biligrafin was used but with larger 


doses better roentgenograms might be 
obtained. 





l'1G. 1. Aerobilia. Plain abdominal roentgenogram of 


25 year old Malay female with recurrent pyogenic 
cholangitis showing air in a dilated biliary system. 


The diagnosis of recurrent pyogenic 
cholangitis is established at cholangiog- 
raphy when the findings in the biliary tree 
attecting both the intra and extrahepatic 
parts are strictures, stones and dilated 
ducts (Tables rr and iv). Strictures and 
stones were better demonstrated on the 
postoperative T-tube cholangiogram than 
on the operative cholangiogram, where the 
film quality 1s poorer due to use of a port- 
able roentgenographic unit and a sta- 
tionary grid, absence of Huoroscopy and 
diffculty in positioning the patient to fill 
the left hepatic duct. Although only 38 
patients had operative cholangiography, it 
is now standard practice to perform this 
procedure during all operations on the 
biliary tree. This is important as unsus- 
pected localized disease may be demon- 
strated which may be severe enough to 
necessitate immediate resection. In milder 
cases the clinician will be alerted to under- 
take caretul follow-up of the patient. The 
surgeon must ensure that the left hepatic 
duct is fully demonstrated. To this end the 
operating table mav need to be rolled to the 
left and tilted head down, sufficient con- 
trast material, which may be in excess of 60 
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ml., must be injected and digital compres- 
sion on the common bile duct may help to 
fill the intrahepatic radicles. If the left 
hepatic duct cannot be filled by these 
maneuvers, it may be necessary to obtain 
a transhepatic cholangiogram by passing a 
catheter and injecting contrast material di- 
rectly into the left hepatic duct. 
Strictures, stones and dilatation occur 
more commonly in the left hepatic duct 
than the right (Table v), which may be 
due to poorer drainage of the left hepatic 
duct, as 1t arises more obliquely from the 
common hepatic duct. In patients with 
mild disease the left hepatic duct may show 
the changes of recurrent pyogenic cholan- 
gitis, whereas the right hepatic duct is 
much less affected or it may be normal 
(Fig. 2). In advanced cases the whole of 
the biliary tree is dilated, with multiple 
strictures, and may be filled with stones 





Fic. 2. Left hepatic duct more affected than the 


right. T-tube cholangiogram in a $8 year old 
Chinese woman showing strictures and dilatation 
of the left hepatic duct, whereas the right is much 
less affected. The common bile duct is also dilated. 
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FIG. 3. Advanced disease. T-tube cholangiogram in a 
22 year old Malay male showing the whole biliary 
system dilated with multiple strictures and filled 


with stones. The arrows indicate intrahepatic 
stones. 
(Fig. 3). In 4 cases abscess formation was 
seen in he liver. 


Strictures may occur anywhere in the 
biliary tree (Fig. 4), and on occasion may 
be eae with marked dilatation (Fig. 

5). Stones can form and may be held up 
behind a stricture (Fig. 6). 
The stones commonly seen in recurrent 





lic. 4. Strictures. T-tube cholangiogram in a §2 year 
old Chinese female showing strictures in the right 
hepatic duct and hepatic radicles. The left hepatic 
duct and common bile duct are also dilated. 
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T-tube 


lic. §. Grossly dilated common bile duct. 
ene ingiogram through a choledocho-} Jejunostom y 
ia a 19 year old Chinese female showing multiple 
scrictures in the common bile duct with a marked 


scricture at its lower end (arrow). Reflux into the 
pancreatic duct has occurred. The left hepatic duct 
is more dilated than the right. 


pyogenic cholangitis are usually multiple 
soft pigment stones with pigment flakes 
and aggregations of mud which may be 
found only in the biliary ducts and may 
no- be present in the gallbladder ( (Fig. 7). 
Stenes are often difficult to remove at 
operation, so retained stones may be seen 
on the T-tube cholangiogram. These stones 
are more difficult to demonstrate roent- 
genologically than the larger more discrete 
cholesterol stones seen in the Western 
type pi A We ruri Early films are ex- 
posed in T-tube cholangiography using a 
small amount of dilute contrast material. 
The very large volumes of contrast material 
which are sometimes necessary to fill the 
dilated biliary system may otherwise ob- 
scure the calculi. lo fll the left hepatic 
dut, it may be necessary to inject the cona 
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liG. 6. Intrahepatic stones. T-tube cholangiogram in 
a 28 year old Malay male showing a stricture at 
the origin of the right hepatic duct (arrow) and 
stone formation distal to it. 


trast material with the patient in a steep 
left oblique or left lateral position. A 
delayed roentgenogram will show retention 
of contrast medium in the biliary svstem 
and, if the common duct is dilated, it is 
important to observe on the fluoroscopic 
screen whether there is free flow of contrast 
material into the duodenum. 


CONCLUSION 

The diagnosis of recurrent pvogenic 
cholangitis may be suspected on the plain 
abdominal roentgenogram by the presence 
of aerobilia. 

Cholecystography 1s of little help in es- 
tablishing the diagnosis. 

The characteristic seen on 
cholangiography, which are due to infec- 
tion of the biliary system, are strictures, 
stones and dilatation of the hepatic and 


changes 
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hepatic cholangiogram in a 32 vear old Chinese 
} glOg l 


Normal gallbladder. Postoperative trans- 
g | 


male showing stones in the right and common 
hepatic ducts, but none in the gallbladder. 


common bile ducts with the left hepatic 
duct more affected than the right. 


SUMMARY 


The roentgenologic features in 87 cases 
of recurrent pyogenic cholangitis are de- 
scribed. 

The characteristic findings on cholangi- 
ography are strictures, stones and dilata- 
tion of the hepatic and common bile ducts. 

The importance of establishing the diag- 
nosis 1s stressed and the special techniques 
in operative and T-tube cholangiography 
to give the maximum information are out- 
lined. 
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POSITION OF THE DUODENAL BULB AND 
LIVER SIZE* 


Pus 


By KENNETH R. KATTAN, M.D., and MYRON MOSKOWITZ, M.D. 


CINCINNATI, OHIO 


ADIOLOGISTS have long been in- 
trigued by the possibility of determin- 
ing liver size by radiographic methods. 
Various techniques have been tried, rang- 
ing from subjective estimates based on in- 
tuitive evaluation of the plain flm abdomi- 
nal roentgenogram to sophisticated mathe- 
matical formulas derived either trom film 
measurements? ??251.3 or vascular injec- 
tions’? (arterial or venous) or diagnostic 
pneumoperitoneum,?? positive contrast 
peritoneography,® or isotope scanning." 
When thorotrast was in vogue, the liver 
could be seen” because the radiopaque and 
radioactive colloid was concentrated in the 
reticuloendothelial cells of the organ. 

Some of these methods have been more 
successful than others, but all have their 
drawbacks. Angiography and peritoneog- 
raphy would seem to be the most promis- 
ing for accuracy, but thev cannot be done 
simply and in volume, or they entail some 
morbidity and should probably be reserved 
for specific indications. Liver scanning 1s 
fairly accurate but it is an expensive study. 
Thorotrast, because of its long effective 
half life is not, and should not be used but 
there are occasional patients still alive who 
have the material irreversibly attached to 
their livers. Roentgenograms of the ab- 
domens of these patients are quite striking 
(Fig. 1, Æ and 5). 

Observations made from the plain film 
roentgenogram have to take into account 
that the liver is a multifaceted organ which 
can be spatially oriented in the body in an 
almost infinite number of wavs. Often that 
portion visible on the anteroposterior 
roentgenogram thought to represent the in- 
ferior liver edge actually hes posteriorly in 
the abdomen, whereas that part the clini 


cian would palpate is anterior and presents 
a thin tapering edge to the roentgen rav 
beam (Fig. 1, 7 and 5). This, we believe, is 
the reason for the disparity that exists be- 
tween clinical estimation of hepatomegaly 
and plain film roentgenography. It also 
offers one explanation of the apparent 
"Jarge liver" described by the radiologist 
which cannot be confirmed by palpation, 
and conversely it simultaneously explains 
the large liver edge which may be “flipped” 
by the clinician, but is not seen on the 
roentgenogram. 

Any study correlating palpation and 
roentgenograms which fails to take this 
spatial orientation into account cannot be 
valid. It could be likened to the fable of the 
blind men examining the elephant. The 
paw and the tail indeed represent parts of 
the elephant but certainly do not indicate 
the size of his ears or trunk. 

Whatever objective parameter one uti- 
lizes to estimate liver volume, enlargement 
is best determined bv correlating size with 
patient surface area.?." Unlike our pediatri- 
cian colleagues, however, most radiologists 
have not been indoctrinated in the use of 
nomograms for converting height and 
weight into square meters. 

Displacement of adjacent viscera by an 
enlarged mass of liver has been used and 
probably comprises the major part of the 
Gestalt or pattern approach to evaluating 
hepatomegaly.>-8-4-185 We do not intend 
to denigrate this approach by any means. 
In fact, it is often quite effective. However, 
while neighboring organ displacement by 
increasing liver volume has long been ap- 
preciated as a sign of enlargement, little 
has been written about the converse; 7.e., 
displacement of adjacent viscera bv con- 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D.C., October 3-6, 1972. 
From the Department of Radiology, University of Cincinnati Medical Center, Longview State Hospital 
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tracting liver mass.^*»/* Displacement of 
the duodenal cap in both of these directions 
comprises the basis of the present study. 

The liver bears a constant relationship to 
the duodenum, and a suspensory ligament, 
the hepatoduodenal ligament, ties these 
structures into an anatomically integrated 
unit. Therefore, enlargement of the liver 
would be expected to displace the duodenal 
bulb down and away from its usual posi- 
tion, and shrinkage of the liver should re- 
tract the bulb upward. The following studv 
was performed to test this hypothesis. 


MATERIAL AND METHOD 


We reviewed prone Bucky roentgeno- 
grams from the upper gastrointestinal series 
of 151 adult patients, 103 of whom had 
some objective measurement of liver size 
recorded in their charts. Autopsy weight, 
liver scan, splenoportogram, or surgery was 
accepted as a reasonable objective parame- 
ter. Enlargement of the liver by clinical 
palpation was accepted, if 2 or more senior 
physicians had unequivocally agreed that 
hepatomegaly of significant degree was 
present. This latter is perhaps the least ob- 
jective criterion, but in the hands of an 
astute clinician, 4 finger-breadths enlarge- 
ment has been shown to be reliable at least 
85 per cent of the time.” 

Gastrointestinal series in 47 randomly 
selected adult patients were also evaluated 
and were considered to be part of the con- 
trol group; 32 other patients with normal 
liver size by objective criteria comprise the 
remainder of the control group. Since sur- 
face area was not available for our patients, 
absolute liver weights were used. A liver 
less than 1,200 grams was considered small, 
1,200 to 2,000 grams was deemed within 
normal limits, and a liver over 2,000 grams 
was considered enlarged." 

RESULTS 

We found that in 74/79 patients (93 
per cent) (Fig. 2, Æ and B) in the control 
group, the duodenal cap lay: (a) at or 
below the twelfth rib on the right; (b) to the 
right of the midline; and (c) above the 
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Fic. 1. (4 and B) Abdominal roentgenograms with 
hepatic retention of Thorotrast. Note that the low- 
est part of the liver is posteriorly located. The 
anterior edge is high and presents a thin surface to 
the roentgen-rav beam. The spleen is well seen. 


superior border of L3. In only 1 of the 79 
was the bulb above the twelfth rib, and in 
this case the patient was a huge individual 
whose liver weighed 1,630 grams, but it was 
cirrhotic. His spleen weighed 940 grams. 
Four cases were below the superior border 
of L3 or to the left of the midline. For 2 we 
have no explanation as they were from the 
rardomly selected group of patients. On 
the other hand, the other 2 patients’ livers 
were in the 1,600 to 2,000 gram range, 
bordering on enlargement, in patients of 
average bodv build. 

In 27 patients whose liver was small by 
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e Unselected 
( non - aicoholic ) 


Vic. 2. Location of the duodenal cap in the control 
series. (4) Location of the cap in relation to nor- 
mal size liver in 32 patients. (B) Location of the 
cap in 47 upper gastrointestinal examinations of 
randomly selected, nonalcoholic, noncirrhotic 
patients. 


objective standards (Fig. 3), the duodenal 
bulb lav above the twelfth rib in 13 in- 
stances. Two patients with demonstrably 
small livers were well below the lower de- 
fined limits. Both of these exceptions dem- 
onstrate important pitfalls to be avoided. 
One patient whose bulb was at the inferior 
border of L4 at the midline, strikingly 
demonstrates how important it 1s to cor- 
relate liver mass with body size. This par- 
ticular patient weighed only 94 pounds, yet 
her liver at autopsy weighed 1,115 grams, 
small by absolute criteria, but large rela- 
tive to total body mass. The other patient 
whose bulb was low-lying had marked 
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Fic. 3. Location of the duodenal cap in 27 patients 
whose livers were considered small by objective 
criteria. 

pulmonary emphysema with flattened, 

almost inverted, diaphragms. 

The cap of another patient with a minus- 
cule liver that weighed only 750 grams lay 
at the midline, overlying the midportion of 
the body of Li (Fig. 5.7). She had massive 
ascites which undoubtedly insinuated itself 
between the liver and the flank and dis- 
placed the whole aggregate medially and 
downward (Fig. 58). 

Among the 44 patients with a large liver 
(Fig. 4) we found the duodenal bulb dis- 
placed below the superior border of L3 
and/or across the midline in 15. Interest- 
ingly, one cap was located above the level 
of the twelfth rib. At first blush, this would 
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Fic. 4. Location of the duodenal cap in 44 patients 
whose livers were considered large by objective 
criteria. 
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Fic. 5. (4) The cap is to the left of midline at Lr in this patient with a 750 gram liver (retouched). 


seem to be a marked paradox. À moment's 
reflection, however, would suggest that 
anything that elevates the diaphragm 
should have this effect. Indeed, this pa- 
tient had marked diaphragmatic eventra- 
tion. 

Several other cases demonstrate progres- 
sive shift in duodenal cap position with 
alteration in liver size. For example, 1 had 
nutritional cirrhosis with a progressively 
shrinking liver. The bulb in 1962 was at the 
base of the right transverse process of L1; 
by 1965 the bulb had migrated above the 
twelfth rib. 

Figure 6, Æ and B is an excellent graphic 





(B) Splenoportogram shows a shrunken liver (arrows) displaced to the left by massive ascites. 


demonstration of the close relationship be- 
tween the bulb and the liver. The cap 1s 
located above the twelfth rib in the gastro- 
intestinal studv. Liver scan shows a very 
small liver and huge spleen. Furthermore, 
the scan clearly depicts a defect into which 
the duodenal bulb snugly fits. The patient 
had cirrhosis of the liver. 

Several other examples in our series 
demonstrate progressive displacement in 
the opposite direction. In 1 it is noted that, 
in 1963, the bulb was at the level of the 
midline of Lr. Between 1963 and 1969 the 
bulb shifted down from that position to the 
superior border of L3. At that time the 
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lic. 6. (4) Marked elevation of the duodenal cap is dramatic in this patient whose liver is small and spleen is 
big. (B) The scan shows a small liver with the defect of the cap on its infericr surface. 
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Fic. 7. (4 and B) Downward shift of bulb and stom- 
ach is seen here in 2 gastrointestinal examinations 
made 4 vears apart. Liver metastasis from bron- 


chogenic carcinoma was the cause. 


liver was clinically palpable 4 finger- 
breadths below the right costal margin, and 
was firm and nontender. Multiple small 
defects were described in the liver scan and 
“filling defects" were noted in the fundus of 
the stomach. The patient was lost to 
follow-up and the final diagnosis is not 
known, but hepatomegaly is unquestioned, 
probably due to metastasis. 

Another example is illustrated in Figure 
7, 4 and B. Striking downward migration 
of the bulb from the inferior border of L1 
laterally, to the superior aspect of L4 
medially occurred between 1965 and 1969. 
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Hepatic enlargement was due to metastases 
from bronchogenic carcinoma. 

Figure 8, Æ and B, demonstrates fully 
the relation of the duodenum to the hepatic 
and gastroduodenal artery and the liver. 
The patient, a 54 year old woman, had 
abdominal discomfort and right upper 
quadrant abdominal mass. The upper 
gastrointestinal study showed displacement 
of the duodenum, with the duodenal bulb 
at the level of the lower edge of L3 just to 
the right of the midline. The right hemi- 
diaphragm was elevated. A large area of 





Frc. 8. Metastatic colloid carcinoma to the liver. 
Primary site was colon. (4) Upper gastrointesti- 
nal study shows marked displacement of the 
duodenal bulb downward and to the left. Large 
area of amorphous calcification in the right lobe 
of the liver. (B) Selective celiac angiography, 
arterial phase (retouched), showing displacement 
of the hepatic artery downward and to the left. 
The gastroduodenal artery is displaced to the left 
of midline (arrowheads). 
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amorphous calcification was seen in the 
right lobe of the liver. Liver scan with 
Tc*?" sulfur colloid verified hepatomegaly 
with a large area of absent uptake in the 
right lobe, corresponding to the area of 
amorphous calcification seen on roentgeno- 
grams. Selective celiac angiography showed 
downward and leftward displacement of 
the hepatic artery. The origin of the gastro- 
duodenal artery was displaced to the left 
of the midline and downward. The venous 
phase of the study showed similar displace- 
ment of the portal vein and its tributaries. 

At operation, the liver was seen to be 
huge and contained a large metastatic de- 
posit of colloid carcinoma tn its right lobe. 
The primary site was the colon. 


DISCUSSION 


Elevation of the bulb above the level of 
the twelfth rib in the absence of a high 
diaphragm was consistently found in pa- 
tients who had a small liver. If one also 
excludes a mass pushing the gastroin- 
testinal tract from below, this cephalic 
position of the bulb strongly suggests a 
small liver. Normal bulb position does not 
exclude shrunken liver. 

As Whalen eż 47.7? have pointed out in 
their discussions of vector forces operative 
in intraabdominal viscus displacement, one 
can predict with fair success the originating 
locus of a mass by the direction of adjacent 
visceral shift. We believe that our study 
demonstrates that, when hepatic enlarge- 
ment displaces the duodenal bulb, it fre- 
quently does so in an inferior and medial 
direction, Displacement of the bulb out of 
the limits me and in the direction in- 
dicated therefore suggests to us a large 
liver. Obviously, other appropriately placed 
extrahepatic masses or fluid could do this. 
Absence of displacement in no way ex- 
cludes hepatomegaly. Paradoxically, the 
duodenal bulb will be above the twelfth 
rib in occasional patients with a large liver. 
Eventration of the diaphragm, diaphrag- 
matic paralysis, or herniation is usually the 
cause. 

It is not our intent to claim the discovery 
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of a new and infallible sign for liver enlarge- 
ment or shrinkage. We do believe, however, 
that a "rough and ready” estimation of 
liver size can be made in any gastrointesti- 
nal series 1f: (1) the bulb is displaced be- 
vond the limits we have defined—the 
greater the rco the more likelv it 
is to be reliable; (: (2) there is no abnormality 
of diaphragm position; (3) the size of the 
patient is taken into account; and (4) other 
causes of displacement are excluded. 


SUMMARY 


The barium filled duodenal bulb on the 
prone Bucky roentgenogram is most fre- 
quently located at a level below the twelfth 
rib, to the right of the midline and above 
the upper border of L3. 

Displacement above this area strongly 
suggests a small liver, whereas displace- 
ment below and to the left suggests hepato- 
megaly. 

Exceptions are discussed. 
kenneth R. Kattan, M.D. 

Department of Radiology 

University of Cincinnati Medical Center 
234 Goodman Street 

Cincinnati, Ohio 45229 

The authors wish to express their ap- 
preciation to Dr. Benjamin Felson and Dr. 
Jerome F. Wiot for reviewing the manu- 
script and their helpful suggestions. 
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DISPLACEMENT OF DUODENUM BY AN 
ENLARGED LIVER* 


By HIKON CHON, M.D.,f PETER H. ARGER, M.D.,1 and WALLACE T. 


MILLER, M.D.$ 


PHILADELPHIA, PENNSYLVANIA 


OENTGEN findings of an enlarged 
liver in upper gastrointestinal series in- 
clude: mass in the right upper quadrant of 
the abdomen; displacement of the stomach 
to the left and posteriorly; and downward 
displacement of the hepatic flexure of the 
colon. Displacement of the duodenum 
by hepatomegaly is not a usual finding, 
but must also be included as a diagnostic 
sign, 


It has been stated that the duodenum 





E 
GEO 
FıG. 1. Case 1. A 66 year old white male with wide- 

spread metastatic carcinoma of the oropharynx 
and palpable liver. An upper gastrointestinal 
series shows a marked left side displacement of 
the descending portion of the duodenum by an 
enlarged liver. 








l1G. 2. Case 11. A 60 year old white male with known 
idiopathic. hemochromatosis. Widespread hepa- 
toma was found at autopsy. An upper gastro- 
intestinal series demonstrates a marked left side 
displacement of the duodenum by an enlarged 
liver. 


should not be significantly displaced by 
hepatomegaly.?- 

Whalen e a/.^* point out that the duo- 
denum may be displaced by an enlarged 
caudate lobe of the liver. 


MATERIAL 


We have encountered 7 cases of varying 
degrees of left side displacement of the duo- 
denum by an enlarged liver in the past 
several months (Fig. 1 through 7) and feel 


* From the Department of Radiology, Hospital of the University of Pennsylvania, Philadelphia, Pennsylvania. 
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Fic. 3. Case ur. (4 and. B) A 24 year old black female with complaints of 14 pounds weight loss and abdom- 
inal pain. Abdominal angiogram shows a large avascular mass in the right lobe of the liver (B). 


that this, in fact, is not an infrequent find- 
ing as has been thought in the past. 


DISCUSSION 
Displacement of the gastrointestinal 
tract by an enlarged liver or mass in the 
liver was well summarized by Nice e al. 
The roentgenographic findings include: 


A. Mass in the right lobe of the liver 

i. Displacement of the stomach to 
the left 
Depression and posterior displace- 
ment of the hepatic flexure of the 
colon 


L2 


3. Depression of the transverse colon 
No displacement of the second 
portion of the duodenum 


T 


B. Mass in the left lobe of the liver 


t. Marked left side displacement of 


the stomach 

Downward displacement of the 

splenic flexure 

3. Anterior displacement of 
transverse colon 

4. No significant displacement of the 
second portion of the duodenum. 


to 


the 


It has been the concept? that the duo- 
denum, a retroperitoneal organ, should 
not be significantly displaced by an intra- 





peritoneal mass such as an enlarged liver. 
However, it is not an infrequent finding 
that an intraperitoneal mass or organ en- 
largement will displace a retroperitoneal 


l'1G. 4. Case rv. A 26 year old black male with right 
upper quadrant pain, tenderness and fever; 1,000 
cc. pus was drained. 
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organ or vice versa. Downward displace- 
ment of the kidney by an enlarged spleen 
is an example. Displacement of the ureters 
by an ovarian cyst and displacement of the 
small bowel or colon bv a renal mass are 
others. 

The caudate lobe of the liver is located 
immediately to the right of the decending 
portion of the duodenum. Enlargement of 
this portion of the liver or generalized 
hepatic enlargement will displace the 
duodenum, and the displacement is pri- 
marily to the left. No anterior or posterior 
displacement could be anticipated. 

Other causes of the left side displace- 
ment of the duodenum include: enlarged 
gallbladder; enlargement or mass of the 
right kidney; mass of the right adrenal 
gland; and retroperitoneal tumor such as 
sarcoma. 

All 7 cases we have encountered (Fig. 1 
through 7) showed varying degrees of left 
side displacement of the second portion of 
the duodenum by an enlarged liver. There 








Fic. 5. Case v. Metastatic carcinoma of the breast 
with a liver palpable 10 cm. below the right 
costal margin. 
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ic. 5. Case vi. A 65 year old male with a long 
aistory of alcoholism and a palpable liver. 





Itc. 7. Case vri. A 58 year old white male with meta- 
statc adenocarcinoma of the rectum and a pal- 
pable liver. 
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was no displacement either posteriorly or 
anteriorly. This finding is not as infre- 
quent as has been thought in the past. 


SUMMARY 


Displacement of the retroperitoneal or- 
gan by intraperitoneal mass is not an in- 
frequent finding. 

Seven cases of displacement of the des- 
cending portion of the duodenum by an en- 
larged liver are reported and discussed. 


HiKon Chon, M.D. 

Hospital of the University of Pennsylvania 
3400 Spruce Street 

Philadelphia, Pennsylvania 19104 
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NEW YORK, NEW FORK 


A E roentgenologic docu- 

mentation of hepatic veno-occlusive 
disease, że., Budd-Chiari syndrome, can 
be difficult. The hepatic veins are also in- 
accessible for exploration at surgery. Until 
1968, there were approximately soo cases? 


reported in the literature, the majority of 


which were diagnosed at autopsy. Altera- 
tions in hepatic hemodynamics do occur 
and can present abnormal patterns on 
arteriography,™!? vena caval and hepatic 
phlebograph y,?.? splenoportography, me y. 
dionuclide scanning? and parenchymal 
hepatography.?!"8 The combination 
these modalities, and particularly intra- 
parenchymal hepatography, can be used to 
arrive at the diagnosis in most cases.” 

The diagnosis becomes increasingly dif- 
ficult when all the hepatic veins are not in- 
volved. Asymmetric or incomplete occlu- 
sion allows intrahepatic portal vein to 
portal vein shunts as well as hepatic vein 
to portal vein shunts to occur. When 
asymmetric venous occlusion occurs, a 
state of intrahepatic competition can arise. 
This produces areas of liver atrophy and 
hypertrophy which are distinctly different 
from the homogeneous congestive hepa- 
tomegaly that is usually described in cases 
of Budd-Chiari syndrome.!4"7 This com- 
petitive phenomenon is well known to 
those engaged in liver transplantation,!5:19.20 
but has only been observed twice in human 
autopsy cases.?:? 

The following case illustrates the roent- 
genographic changes that occur as a result 
of this physiologic situation. 


REPORT OF A CASE 


A $5 year old white female was admitted on 


of 


July 12, 1972 for evaluation of polycythemia 
and ascites. She had been in good health until 
her admission in March, 1971 for removal of an 
ader oma of the thyroid gland. In September, 
1971 she complained of headaches and dizzi- 
ness and her family doctor told her she had 
polyzythemia. She was treated with anti- 
coagulants but later seemed to improve and 
the anticoagulants were discontinued. In June, 
1972 she again noted fatigue and dizziness and 
was -eferred to a hematologist who performed a 
phle»otomy. Shortly afterwards she noticed an 
increase 1n abdominal girth and swelling of her 
legs. Thiazide diuretics were given without suc- 
cess. She gave no previous history of alcoholism, 
hepatitis, blood transfusions, exposure to toxic 
chemicals or drugs. 

PF ysical examination revealed a blood pres- 
sure of 120/80 mm. Hg, pulse of r10/min., 
and -egular respiration of 24/min. The patient 
appeared flushed. The peripheral lymph nodes 
were not palpable. The heart was not enlarged, 
and there were no murmurs. The neck veins 
were not distended. There were bibasilar rales 
of th» chest. The abdomen was distended with 
ascites but without definite masses or tender- 
ness, There was 3-- pretibial edema. A gyneco- 
logic examination was normal. 

La»oratorv data revealed a hemoglobin. of 
16.4 zm. per cent, hematocrit of «2 per cent, 
370,c20 platelets and white blood cell count of 
g,20c per cu. mm. An SMA 12 revealed a total 
bilirubin of 1.8 mg. per cent, alkaline phospha- 
tase of 250 units, LDH of 307 and SGOT of 
222. rotein electrophoresis was within normal 
limits except for a low albumin. Urinalysis was 
normal except for a 1+ albumin. Australia 
antigen was negative. Alpha-1 fetoproteins 
were 10t detected. Leukocyte alkaline phospha- 
tase was 106 units (normal 1o-70). Paracentesis 
yielded 1,400 cc. of ascitic fluid which was clear 
and yellow. The protein was 2,160 mg. per cent 
with 37 white blood cells and 106 red blood 
cells. Papanicolaou smear and cell block were 


* From the Departments of Radiology and Surgery, Columbia-Presbyteri .n Medical Center, New York, New York. 
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Fic. 1. An early arterial phase of celiac arteriography 
shows marked tortuosity of the right hepatic 
artery branches in a shrunken right lobe of liver. 
The left hepatic artery is large with stretched 
branches throughout an enlarged left lobe. 


negative for malignant cells. Bone marrow 

examination revealed an active marrow. Fol- 

lowing roentgenologic work-up, the patient 
was surgically explored. 

Radiologic Findings. Roentgenologic studies 
included a normal upper gastrointestinal series 
and barium enema examination. 

Visceral angiography demonstrated a hyper- 
vascular, shrunken right lobe of the liver with 
markedly tortuous arteries and a suggestion of 





Fic. 2 


. A later study shows marked hypervascularity 
in the right lobe and a large amount of ascites. 
This hypervascularity is caused by superimposi- 


tion of corkscrew-shaped hepatic arteries and 
sinusoidal puddling which give the appearance of 
neovascularity. 


Fic. 3. A later venous phase demonstrates sinusoidal 
muddling | in the right lobe only. This is indicative 
of hepatic venous outflow obstruction. 


neovascularity (Fig. 1; and 2). The left lobe 
was enlarged with stretching me draping of 
the arteries. The hepatographic phase showed a 
diffuse mottled appearance. The augmented 
venous phase, after 50 mg. of tolazoline was 
injected into the superior mesenteric artery, 
showed hepatofugal flow and filling of esopha- 
geal varices (Fig. 3). The right portal vein had 
a discrete cut-off, typical of an anatomic ob- 
struction (Fig. 4). The spleen was enlarged with 
areas of lucency suggestive of infarcts. 





Fic. 4. The venous phase of a superior mesenteric 
artery injection shows a normal portal vein and 
an apparent discrete occlusion of the right portal 
branch. 


VoL. 119, No. 1 

Venacavagraphy demonstrated a normal 
inferior vena cava. Reflux into the hepatic 
veins did not occur, and the hepatic veins 
could not be entered selectively from the vena 
cava. 

A liver scan using technetium ggm sulfur 
colloid was interpreted as showing a decreased 
uptake in the entire right lobe compatible with 
a mass lesion. The spleen was enlarged with 
multiple filling defects. 

The combination of these findings suggested 
occlusion of the hepatic and right portal veins 
and possibly a hepatoma of the right lobe. An 
intraparenchymal hepatogram and a liver 
biopsy were suggested. Since the patient was to 
have a portacaval shunt as treatment for the 
ascites, these studies were to be done at the 
time of the exploration. 

Surgical Findings. At exploration there was 
yellow, clear ascitic fluid. The right lobe of the 
liver was contracted to about one-quarter nor- 
mal size and was firm and smooth. The left 
lobe felt spongy and was slightly enlarged. 

A superior mesenteric vein catheter mea- 
sured an elevated portal pressure of 470 mm. of 
saline. Injection of contrast material into this 
catheter showed hepatofugal flow and gastric 
varices (Fig. 5). The same discrete cut-off of 
the right portal vein was seen. 

Following this, a needle was placed into the 





FIG. 5. An operative direct superior mesenteric veno- 
gram confirms the impression of right portal vein 
occlusion and antegrade flow in the left portal 
vein. Gastric varices are also demonstrated. 
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Frc. 6. An hepatic parenchymagram was obtained 
by the direct injection of contrast material into 
the liver. Preferential retrograde flow from the 
sirusoids to a clearly patent right portal vein 
branch is demonstrated. Blood shunts from the 
right portal vein to the left portal vein and thence 
to the systemic circulation are seen. Antegrade 
fill ng of a single hepatic vein (arrow) which then 
drzins back into the right portal system is also 
present. 


pareichyma of the right lobe of the liver. 
Twenty cubic centimeters of conray 60 were in- 
jected, which collected in the sinusoids and 
then flowed retrograde to fill the right portal 
branches, the main right portal vein and 
hnaly the left portal system (Fig. 6). This 
documented intrahepatic portal shunting from 
right-to-left and demonstrated a functional 
rather than an anatomic occlusion of the right 
porte! vein. A similar injection into the left 
lobe showed no intrahepatic shunting. 

A oiopsy from the right lobe was interpreted 
as sl owing infracapsular fibrosis. The centri- 
lobular veins were congested with mild liver 
cell recrosis. The left lobe biopsy showed more 
central congestion but less fibrosis. These find- 
ings, particularly of the left lobe, were thought 
to be typical for hepatic vein occlusion. There 
was mo histologic evidence of a tumor. 

A portacaval shunt was constructed between 
the s de of the portal vein and the side of the 
inferior vena cava with correction of the portal 
hype-tension. 

Postoperatively, she has done well with only 
mild derangement of liver function. The ascites 


92 S. Gallowav, W. J. Casarella and J. B. Price 


has completely disappeared. Presently she 1s on 
no therapy for polycythemia. 


DISCUSSION 


Hepatic venous outflow obstruction can 
be the result of right heart failure, con- 
strictive pericarditis, obstruction of the 
inferior vena cava or occlusion of the he- 
patic veins.2!" The venous occlusion may be 
due to clot, tumor,*!! or a congenital mem- 
brane! found in the intrahepatic portion of 
the vena cava. Recentlv, outflow occlusion 
has been reported in patients receiving oral 
contraceptives? Primary or secondary 
polycythemia has been found in about one- 
third of the cases.? The majority of cases, 
however, are thought to be due to primary 
thrombosis or endophiebitis." When the 
syndrome is suspected clinically, an at- 
tempt should be made to document the 
abnormality in order to plan the therapy. 
Local tumor invasion or distant tumors 
producing erythropoietin’ should ob- 
viously be excluded before specific therapy 
is undertaken. Portacaval shunting has 
been shown to control the ascites in some 
patients. ®t” 

The syndrome may develop acutely or 
subacutely, depending upon the degree and 
rapidity of the hepatic venous occlusion." 
Sudden, complete occlusion is usually 
manifested by shock and liver failure. 
Retrograde thrombosis may extend to the 
portal and mesenteric veins, producing 
portal obstruction and bowel infarction. 
Less acute or slowly progressive occlusion 
produces intractable ascites.%!! One should 
suspect this syndrome in any patient who 
presents with refractery ascites and near 
normal liver function.!^? In a series of 
cases reported in 1945, the chronic cases 
lived from a few weeks to 6 months.® 

Although most reported cases refer to 
congestive hepatomegaly as a result of the 
outflow obstruction, Kelsey and Comfort? 
suggested that liver atrophy could occur in 
long term cases. One of the autopsy cases 
thev reported demonstrated atrophy of the 
left lobe and a “compensatory hyper- 
trophy" of an unaffected caudate lobe. 
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This was similar to a pathologic description 
of a case given by Murray and Kimmel.’ 
The explanation. for the atrophy was 
thought to be due to cirrhosis, and the hy- 
pertrophy was referred to as compensatory. 

Rous and Larimore!* in 1920 showed 
that when the hepatic duct or portal vein 
to one lobe of the liver was ligated, the 
lobe would atrophy. It was Schalm ef a7. 
who popularized and extended these ob- 
servations. Thev represented the liver as 
being in a homeostatic balance between 
bile low, portal inflow and venous out- 
How. Thev postulated that the lobe with 
more of these functional possibilities would 
hvpertrophy, while the part with a func- 
tional disadvantage would atrophy. This 
balanced atrophy and hypertrophy would 
result in maintenance of a constant liver 
mass. The same phenomenon has been 
shown to occur in heterotopic liver trans- 
plants if the host liver is left 7» siu. 

This concept of “functional” competition 
has been challenged by Starzl and his co- 
workers.*!5 They noted that there was a 
qualitative as well as a quantitative effect 
of the splanchnic venous blood on the liver. 
Using the portacaval transposition de- 
scribed by Child, they delivered the same 
quantity of venous blood to the liver after 
transposing these vessels. Although the 
portal venous flow eventually reached the 
liver through re-circulation, deglycogena- 
tion of the liver did occur, suggesting that 
there were subtle metabolic changes even 
though hepatic integrity was preserved. To 
determine the qualitative effects of venous 
inflow they devised a “split transposition" 
experiment.’ The right or left portal vein 
was attached to the suprarenal inferior 
vena cava and the other portal branch 
was left attached to the portal vein. There- 
fore, one lobe received blood from the in- 
ferior vena cava and the other lobe re- 
ceived portal blood. The total venous in- 
flow was the same in both and the oxvgen 
content was similar. The lobe receiving 
portal venous blood thrived, while the 
lobe receiving vena cava blood atrophied. 
They concluded that survival favors the 
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lobe receiving a  "hepatotrophic sub- 
stance," found only in portal vein blood. 
Van DerHevyde!??* was able to show, how- 
ever, that portal blood deprivation alone 
was not responsible for the atrophy, and 
proved experimentally the presence of a 
true competitive phenomenon. He took 2 
groups of dogs and grafted a liver hetero- 
topically, leaving the host liver 7» situ. 
When the host liver was left with adequate 
bile drainage and good portal flow, the 
auxiliary liver became shrunken. If, on the 
other hand, the host liver was deprived of 
bile flow and portal blood, the auxiliary 
liver would be normal or hypertrophied. 
The deduction then is that there is a true 
competition between host and auxiliary 
livers and between lobes of the same liver. 
When incomplete hepatic venous oc- 
clusion is present, the hvpertrophic and 
atrophic areas can be histologically sim- 
lar? There is centrilobular congestion 
and necrosis in both hypertrophic and 
atrophic areas and a sharp border between 
the congested area and the surviving cells. 
Replacement fibrosis is seen in the atrophic 
areas. In the regions of hypertrophy, the 
cells are increased in number and size. 
We believe that this case demonstrates 
the phenomenon of intrahepatic competi- 
tion between the compromised right lobe 
with its occluded hepatic veins and func- 
tionally occluded portal veins and the left 
lobe of the liver with its more normal portal 
blood supply and hepatic venous drainage. 
The resulting roentgenographic appear- 
ance superficially mimics a hepatoma with 
occlusion of the right portal vein, ascites, 
portal hypertension, increased and dis- 
torted vasculature of the right lobe of liver 
and a large cold area in the right lobe on 
technetium scans. The shrunken right lobe 
also closely simulates the angiographic fea- 
tures of cirrhosis with tortuosity of hepatic 
arteries due to loss of normal parenchyma. 
The only truly diagnostic study is the 
hepatic parenchymatogram. This proce- 
dure confirmed the functional nature of the 
apparent right portal vein occlusion and 
established the hepatic hemodynamics 
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that are diagnostic of hepatic vein throm- 
bosis. 


SUMMARY 


Unilobar hepatic vein thrombosis can re- 
sult in interlobar competition with ultimate 
atrophy of the occluded lobe and hyper- 
trophy of the less affected lobe. 

The angiographic appearance of this con- 
dition mimics hepatoma and cirrhosis in 
the atrophic lobe and could lead to diag- 
nostic inaccuracy. 

lijection of contrast material directly 
intc the hepatic parenchyma is the tech- 
nique of choice to establish the true state 
of the intrahepatic circulation. 


Sheloy Galloway, M.D. 
Columbia-Presbyterian Medical Center 
622 Nest 168th Street 

New York, New York 10032 
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ANGIOGRAPHY IN BLUNT HEPATIC TRAUMA* 


By DAVID C. LEVIN, M.D,t ROBIN C. WATSON, M.D., THOMAS A. SOS, M.D., 
and HAROLD A. BALTAXE, M.D. 


NEW YORK, NEW YORK 


LUNT hepatic trauma resulting from 

an external blow or sudden compres- 
sion is one of the most serious forms of ab- 
dominal injury. The mortality rates for 
these patients have varied in reported 
series from approximately 30 per cent?!'.16 
to over 70 per cent.! The principal cause of 
death is hemorrhage. Symptoms generally 
commence within hours or days following 
the incident, but a latent period of months 
or even years is not uncommon." 

Although the surgical literature abounds 
with discussions of the diagnosis and treat- 
ment of blunt hepatic trauma, one finds 
relatively little pertaining to the use of 
angiography. Several authors have reported 
the angiographic findings in small 
series, *^? while others have reported 
upon individual cases./-!^ These papers 
and our own experience indicate that an- 
giography often can play a crucial role in 
proper surgical management. Nevertheless, 
this procedure has been almost totally 
ignored in several extensive, recently pub. 
lished discussions of liver trauma.?: 118 

The purpose of this paper is to sum- 
marize the angiographic findings in various 
types of liver injury and to emphasize the 
great importance of this modality in the 
evaluation of these patients. 


TYPES OF LIVER INJURIES AND THEIR 
ANGIOGRAPHIC MANIFESTATIONS 


Liver injury resulting from blunt trauma 
can take a variety of forms. Some of the 
most important are: (1) subcapsular hema- 
toma; (2) internal parenchymal rupture 
with hematoma formation; (3) paren- 
chymal contusion; (4) laceration or avul- 
sion of vessels; (4) arteriovenous fistula; 


(6) pseudoaneurvsm or cavity formation 
with resultant hemobilia; (7) formation 
of a traumatic "bile cyst;" and (8) inferior 
vena caval obstruction. 

1. Subcapsular. hematoma. This is gen- 
erally the least serious of the major liver 
injuries and sometimes can be treated con- 
servativelv. It is due to a superficial rent 
on the surface of the liver and may develop 
substantial expansile pressure if it remains 
confined beneath the capsule. The hema- 
toma is an avascular mass which displaces 
the liver away from the borders of the ab- 
dominal cavity and produces an extrinsic 
compression deformity or concave outer 
border during the hepatogram phase of 
the angiogram. This lesion is demon. 
strated in Figure 1, Æ and B. 

2. Parenchymal rupture with hematoma 


formation. Internal rupture of the liver is 


usually also accompanied by hematoma 
formation, and it is the latter which is 
chiefly responsible for the angiographic ab- 
normalities. The hematoma appears as an 
avascular mass within the parenchyma. 
Hepatic arteries and portal veins are dis- 
placed, elongated and stretched about the 
periphery of the mass. During the hepato- 
gram phase of the study, an irregular ra- 
diolucent defect is present. Collections of 
extravasated bile or areas of septic necrosis 
are somewhat less common complications 
of Ever trauma which may have a similar 
ang ographic appearance. 

3. Parenchymal contusion. Parenchymal 
contusion may occur without rupture or 
may be present at rupture margins. In 
either event, angiography reveals patchy 
hypervascularity and irregular accumula- 
tion of contrast medium within the hepatic 
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ic. 1. (4) Arterial and (B) hepatogram phases of a 
superior mesenteric arteriography in which the 
hepatic artery arises from the superior mesenteric 
artery. À large subcapsular hematoma of the liver 
is present following blunt abdominal trauma. The 
pressure of the blood confined beneath the liver 
capsule has displaced the entire liver medially and 
produced parenchymal compression and a concave 
border along the superior aspect (white arrows). 


tissue.’ Figure 2, 4-C, is an example of 
both central hepatic rupture with hema- 
toma formation, and surrounding paren- 
chymal contusion. Angiographic demonstra- 
tion of parenchymal contusion necessitates 
careful surgical inspection of the area to 
assess its viability. If circulation 1s com- 
promised, the liver parenchyma will ap- 
pear cyanotic. If total devascularization 
has occurred, the affected area will be 
yellowish-gray in color.'? A cardinal rule of 
surgical treatment of liver injury is com- 
plete removal of this devitalized tissue. 
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4. Laceration or avulsion of vessels. Lac- 
erations of hepatic artery branches will 
result in extravasation of contrast material 
during angiography,®* just as occurs in 
cases of gastrointestinal tract bleeding. 
During a somewhat later phase, a pseudo- 
aneurysm may form (Fig. 2, A-C; 4, 4 and 
D; and 5, 4-C) and serve as a source of 
subsequent hemorrhage into the hepatic 
parenchyma or the biliary tree. Occlusion 
of arteries can occasionally be seen;' this 
is probably the result of spontaneous 
thrombosis of a lacerated vessel. One of the 
most serious of all hepatic injuries is avul- 
sion of the hepatic veins from the inferior 
vena cava. These patients are generally 
bleeding so rapidly and massively when 
they are admitted to the hospital that there 
is no time for angiography to be per- 
formed. We are not aware of any cases In 
which venous bleeding has been demon- 
strated by inferior venacavagraphy or 
hepatic venography. 

c. Arteriovenous fistula. Hepatic artery- 
portal vein shunts develop quite rapidly, 
having been demonstrated only a few hours 
following blunt liver trauma.'4 They can 
result from either laceration of relatively 
large vessels or parenchymal contusion. 
Spontaneous closure of such lesions has 
been reported.' Figure 3 1s an example of 
post-traumatic hepatic artery-portal vein 
fistula. Hepatic artery-hepatic vein fistulae 
are seen with much less frequency. This 1s 
undoubtedly due to the fact that small 
hepatic artery and portal vein branches are 
very closely approximated in the peri- 
portal connective tissue, but are separated 
from the hepatic veins by the radius of the 
liver lobule. 

6. Pseudoaneurysm or cavity formation 
with hemobilia. This complication may de- 
velop within days or months following an 
episode of liver trauma. Hemobilia is 
sometimes accompanied by colicky right 
upper quadrant pain and transient jaun- 
dice. Hepatic angiography is the only 
method of preoperatively localizing the 
source of bleeding. In many instances a 
sac-like collection of contrast material is 
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seen filling rapidly from one of the he- 
patic artery branches (Fig. 4, 4 and B). 
This represents either a pseudoaneurysm!" 
or à cavity which results from necrosis or 
infection of devitalized tissue and erodes 
into an adjacent artery.^*? Ultimately 
these lesions, which cannot be differen- 
tiated angiographically, decompress them- 
selves into a nearby bile duct and gastro- 
intestinal bleeding results. Less frequently, 
the angiogram of hemobilia patients re- 
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lic. 2. (4 and B) Arterial and (C) hepatogram 
phases of a celiac arteriography performed 1 
month following trauma. Two operations had 
been carried out during the interval in unsuccess- 
ful attempts to locate and stop the recurrent 
hemorrhage. A deep central rupture of the liver is 
present with a large hematoma. The latter dis- 
places and stretches the branches of the right 
hepatic artery and appears as a radiolucent mass 
(black arrows) during the hepatogram phase. 
Paschy hypervascularity and mottling are seen in 
an area of parenchymal contusion just under the 
right hemidiaphragm. The source of bleeding is a 
pseudoaneurysm (black arrowhead) of a branch of 
the left hepatic artery. 


veals hepatic artery-portal vein fistulae.‘ 
In such cases, the exact pathogenesis of 
the gastrointestinal bleeding is unclear. It 
has also been pointed out'® that stress 
peptic ulceration is a relatively common 
complication of hepatic injury. Therefore, 
if gastrointestinal bleeding occurs and no 
intrahepatic source is found at angiog- 
raphy, the arteries supplying the stomach 
and duodenum must also be adequately 


studied. 
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Fic. 3. Post-traumatic fistula between branches of 
the left hepatic artery and intrahepatic branches 
of the portal vein (black arrowhead). The sur- 
rounding area is avascular, probably indicating 
the presence of a hematoma. The patient was 
treated conservatively. 


7. Formation of a traumatic “bile cyst." 
Traumatic interruption of a bile duct 1s 
generally demonstrated by operative chol- 
angiography.” Although it produces no 
immediate specific arteriographic changes, 
it may lead to the formation of a so-called 
traumatic bile cyst—the accumulation of a 
large confined collection of bile within the 
substance of the liver. This lesion (Fig. 5, 
A-C) resembles a hematoma angiograph- 
ically, although the latter is more common. 
The cystic, bile-containing mass displaces 
vessels and appears as an avascular defect 
during the hepatogram phase. 

8. Inferior vena caval obstruction. This 1s 
a potentially serious late complication 
which resulted in the sudden death of the 
patient shown in Figure 2, 4-C. His orig- 
inal liver injury had occurred 1 month 
earlier and, during the interval, 2 opera- 
tions had been performed at another hos- 
pital in an unsuccessful attempt to locate 
and stop recurrent intra-abdominal bleed- 
ing. On the day of admission to the New 
York Hospital, emergency arteriography 
was performed and the patient was taken 
to the operating room immediately there- 
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after. Inferior venacavagraphy was not 
performed. At surgery, an apparently suc- 
cessful repair of a large rupture and pseudo- 
aneurysm was carried out, but the patient 
abruptly expired 10 hours later. Postmor- 
tem examination revealed extensive throm- 
bosis of the hepatic veins and suprahepatic 
inferior vena cava with multiple pulmonary 
emboli as the cause of death. The vena 
caval involvement could probably have 
been diagnosed preoperatively if inferior 
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Fic. 4. (4 and B) Early and late phase films from a 
celiac arteriography. The patient had sustained 
blunt trauma with fractured right posterior ribs 
to days earlier. On admission, she had a low 
hematocrit and tarry stools. A large pseudo- 
aneurysm (black arrowhead) of one of the hepatic 
artery branches is present and is the most likely 
source of gastrointestinal bleeding. The large 
irregular avascular area above it was found to be 
an infected hematoma. 





venacavagraphy had been performed. Non- 
thrombotic eden of the inferior vena 

cava has also been reported," caused by a 
massive intrahepatic hematoma and lead- 
ing to acute renal failure. 

As a result of these cases, we now per- 
form an inferior venacavagraphy on every 
patient who is referred for hepatic angiog- 
raphy following blunt hepatic trauma. 


TREATMENT 


Operative repair of the traumatized liver 
IS a complex subject which has been ex- 





Fic. 5. (4) Arterial and (B) hepato- 
gram phases of a celiac arteriog- 
raphy 2 weeks following trauma. 
A pseudoaneurysm of the prox- 
imal right hepatic artery is demon- 
strated (black arrowhead). During 
the hepatogram phase a rounded 
radiolucent mass is seen (black 
arrows) within the liver. At sur- 
gery this was found to be an en- 
capsulated collection of bile sec- 
ondary to a ruptured biliary duct. 
Both the liver and spleen are dis- 
placed away from the borders of 
the abdominal cavity by a large 
amount of free intraperitoneal 
bile. The spleen is lobulated but 
was found to be intact. (C) Inferior 
venacavagram shows narrowing of 
the hepatic portion of the inferior 
vena cava. 


tensively discussed in the surgical litera- 
ture.^5!/^76 We will only briefly review the 
salient aspects here. 

Tre surgeon's first task is location and 
control of the source of bleeding. For super- 
ficial injuries, hemostasis and external 
drairage may be all that is necessary. 
Deeper ruptures must be carefully ap- 
proxmmated, with sutures to obliterate po- 
tentiil dead space. Devitalized tissue must 
be debrided. If damage is diffuse and ex- 
tensive, major hepatic resection may be re- 
quired. Human patients have survived re- 
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moval of up to 80 per cent of the liver. Once 
repair of the actual hepatic injury has been 
carried out, proper drainage of the wound 
and the perihepatic area is mandatory. T- 
tube drainage of the biliary tree has been 
advocated by some surgeons for all central 
or hilar injuries, but tais point 1s still con- 
troversial. 

The indications for conservative, non- 
operative treatment are not clearly de- 
fined, but it would seem that a significant 
number of patients with subcapsular hema- 
tomas, localized intraparenchymal hema- 
tomas or uncomplicated arteriovenous 
fistulae can be managed in this manner.!4 


DISCUSSION 


It is apparent that blunt abdominal 
trauma can produce a variety of complex 
hepatic injuries. Surgical treatment is often 
urgent and difficult, even under the best of 
circumstances. Reoperation, complication 
and mortality rates remain unacceptably 
high. Angiography has proven to be a 
highly reliable method of defining the type, 
location and extent af most liver injuries, 
except in cases of venous avulsion or acute 
interruption of biliary ducts. The proce- 
dure can be carried out in a relatively 
short period of time while the operating 
room is being prepared and blood typed 
and crossmatched. We feel that hepatic 
arteriography and inf2rior venacavagraphy 
should be carried out in almost every pa- 
tient suspected of hepatic injury or who re- 
quires reoperation -ollowing earlier in- 
adequate surgery. The only contraindica- 
tion is the existence of such rapid hemor- 
rhage as to make further delay of surgery 
life-threatening. 


SUMMARY 


Abdominal blows or sudden external 
compression may result in a variety of 
complex and dangerous liver injuries. 

The nature of these injuries 1s discussed, 
their angiographic appearance and the 
principles of surgiczl treatment are de- 
scribed. 
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Angiography is an extremely valuable 
adjunct in the management of such pa- 
tients, in that it defines the type, location 
and extent of most of the lesions prior to 
operation. 

It 1s to be hoped that wider application 
of this procedure, which is apparently not 
being utilized to its fullest potential in 
some centers, will result in significant im- 
provement in the high complication and 
mortality rates associated with blunt he- 
patic trauma. 


David C. Levin, M.D. 
Department of Radiology 
State University of New York 
Downstate Medical Center 
450 Clarkson Avenue 
Brooklyn, New York 11203 


REFERENCES 


I. AAKHUS, T., and Enae, I. Angiography in rup- 
ture of liver. Acta radiol. (Diag.), 1971, IT, 
353-362. 

2. ÂMERSON, J. R., and Srowns, H. H. Experiences 
in management of hepatic trauma. 4.M.d. 
Arch. Surg., 1970, 100, 150-153. 

3. Boysen, E., Jupkins, M. P., and Simay, A. 
Angiographic diagnosis of hepatic rupture. 
Radiology, 1966, 86, 66~72. 

4. Boysen, E., Kaupe, J., and Tyren, U. Angiog- 
raphy in hepatic rupture. Acta radiol. (Diag.), 
1971, 11, 363-379. 

5. CLEVELAND, R. J., Jackson, B. M., Newman, 
P. H., and Neuson, R. J. Traumatic intra- 
hepatic artery-portal vein fistula with associ- 
ated hemobilia. Ann. Surg., 1970, IJI, 451- 
454- 

6. Donovan, A. J., TurriLL, F. L., and Facey, 
F. L. Hepatic trauma. Surg. Clin. North 
America, 1968, 48, 1313-1335. 

7. Excz, I., Kyurrap, O., and Normann, T. Cen- 
tral rupture of liver with traumatic haemo- 
bilia: pre- and post-operative angiographic 
study. Brit. F. Radiol., 1968, gr, 789—791. 

8. GuNDERSEN, A. E., and Green, R. M. Trau- 
matic hemobilia: accurate preoperative diag- 
nosis by hepatic artery angiogram. Surgery, 
1967, 62, 862-864. 

9. Hermann, R. E., and Horrr, S. O. Aids in diag- 
nosis of traumatic hemobilia. Surg., Gynec. €9 
Obst., 1967, 125, 55-58. 

10. Katz, M. C., and Mena, C. Angiographic eval- 
uation of traumatic intrahepatic pseudoaneu- 
rysm and hemobilia. Radiology, 1970, 94, 95- 
99. 


Vor. 119, No. 1 


11. Lanier, V. C., Sawyers, J. L., and FOSTER, 
J. H. Hepatic trauma: review of 130 consecu- 
tive cases. South. M. F., 1969, 62, 834-838. 

12. NELSON, J. F. Roentgenologic evaluation of 
abdominal trauma. Radiol. Clin. North Amer- 
ica, 1966, 4, 415—431. 

13. Rebman, H. C., RevrEn, S. R., and BookKsTEIN, 
J. J. Angiography in abdominal trauma. Aun. 
Surg., 1969, 169, 57-66. 

14. Richarpsoy, R. E. BAUMBERT, J. Lọ, and 


Angiography in Blunt Hepatic Trauma 


IOI 


Gare, S. A. Traumatic intrahepatic hema- 
toma: indication for hepatic lobectomy. 
A.M. Arch. Surg., 1967, 95, 940-943. 

15. ScHRocK, T., BraispeLL, F. W., and Marugw- 
son, C. Management of blunt trauma to liver 
and hepatic veins. d.M.A4. Arch. Surg., 1968, 
96, 698—704. 

16. Warr, A. J. Surgical management of hepatic 
trauma and its complications. Ann. Roy. 
Coll, Surg., England, 1969, 45, 319-339. 





SEPTEMBER, 1973 


HEPATIC ARTERIAL ESCAPE FROM VASOPRESSIN- 
INDUCED VASOCONSTRICTION: AN 
ANGIOGRAPHIC INVESTIGATION* 


By HAROLD O. CONN, GALE R. RAMSBY, and EDWARD H. STORER 


NEW HAVEN, CONNECTICUT 


URING the intraarterial administra- 


tion of vasopressin in the treatment of 


upper gastrointestinal hemorrhage,! we have 
noted that the hepatic arterial svstem ap- 
pears to escape the vasoconstriction in- 
duced in the other branches of the celiac 
axis. In the first 2 instances in which we 
made this observation, vasopressin was be- 
ing administered into the common hepatic 
arteries of patients who were proved angio- 
graphically to be bleeding from branches of 
the gastroduodenal arterv. Despite vaso- 
constriction of the gastroduodenal artery 
and its branches and cessation of hemor- 
rhage, the hepatic arterial system was not 
constricted. We assumed in both instances 
that the catheter was fortuitously posi- 
tioned so that the vasopressin was pre- 
ferentially streaming into the gastroduo- 
denal artery, thus avoiding the hepatic 
circulation. Later we observed that no 
hepatic arterial constriction occurred in a 
patient in whom a catheter had been dis- 
placed from its original position in the 
gastroduodenal artery into the right hepatic 
arterv, and realized that the hepatic ar- 
terial svstem may respond differently from 
the other splanchnic arteries. Furthermore, 
we have noted no functional or histologic 
hepatic abnormalities that could be at- 
tributed to vasopressin-induced constric- 
tion of the hepatic arteries,even after pro- 
longed perfusions of the celiac axis in 
cirrhotic patients. 

Fear of the consequences of hepatic ar- 
terial vasoconstriction has led some in- 
vestigators to avoid this form of therapy or 
to use other vasoconstrictive agents.? The 
physiologic and therapeutic implications 


of these observations stimulated us to re- 
view objectively the effects of vasopressin 
on the size of splanchnic arteries infused 
during the treatment of upper gastroin- 
testinal bleeding. 

The present studv reports measurements 
of angiographic arterial diameters before 
and after the administration of therapeutic 
doses of vasopressin. 


MATERIAL AND METHOD 

The angiographic studies of all patients 
who had received intraarterial vasopressin 
in the management of upper gastrointes- 
tinal bleeding, at this hospital, were ana- 
Ivzed. All examinations of patients in whom 
angiographic examinations were performed 
before and immediatelv after vasopressin 
infusions, and in whom both examinations 
were performed under identical conditions, 
were included. Fifteen patients who had re- 
ceived celiac axis angiography and 8 with 
superior mesenteric arteriography were se- 
lected for study. Angiography was per- 
formed using percutaneous green Kifa 
catheters through which 70 per cent 
hypaque was injected at 1§ ml. per sec. 
The volume of infusion, pressure of injec- 
tion and timing of filming were constant 
for each patient before and after vaso- 
pressin. 

All markings on films were obliterated 
and they were identified only by code 
number. The sites for measurement were 
marked on paired pre- and post-vasopressin 
angiograms. Arterial diameters were mea- 
sured using vernier calipers and read to the 
nearest o.1 mm. All arteries that were 
satisfactory for measurement on both pre- 
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TaBe I 


EFFECT OF VASOPRESSIN ON AETERIAL DIAMETER 
No. of Measurements Change in Arterial Diameter 
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Mean t S.E.M. 
(per cent of prevasopressin diameter) 


Common hepatic i2 1s = 3.10 3.4* 
Hepatic 14 8s pube enu aot 

Gastroduodenal 12 45 —29.2t3.71 
Left gastric 7 10 — g.Ota.it 
Splenic G 37 —14.0t2.9Í1 
Superior mesenteric 8 100 —11.5t2.0] 


* Not significant statistically. 
T p<o.o2s) 
$ p<o.cer) 


and post-vasopressin films were marked for 
measurement. Arterial diameters were mea- 
sured before and after each branching. No 
branches less than 1.0 mm. in diameter 
were considered measurable. All films were 
measured twice by the same observer. First, 
paired sets of films, unidentified as “‘pre’’- 
or “post-vasopressin”’ films, were measured. 
Subsequently, the films were re-randomized 
and re-numbered and re-measured in- 
dividually. The 2 measurements for each 
artery on each film were then averaged. If 
the 2 measurements differed by more than 
5 per cent from the mean, a third measure- 
ment was made and the aberrant measure- 
ment discarded. The mean post-vasopres- 
sin measurement for each artery was ex- 
pressed as percentage of the pre.vaso- 
pressin diameter. 

The effect of vasopressin on each ar- 





»statistical difference (unpaired t test) from hepatic artery. 


terial svstem was assessed by determining 
the mean change in diameter for all ar- 
teries (Table 1). In addition, the response 
of each arterial system to vasopressin for 
each patient was determined by assessing 
the predominant effects on arterial di- 
ameter, 7.e., increased, unchanged or de- 
creased (Table 11). Finally, the effect of 
vascpressin in relation to arterial size was 
evaluated by determining for each arterial 
system the mean change in diameter for 
arteries of all sizes. Changes in arterial 
blood flow were calculated from measured 
charges in arterial diameters based on 
Poiseuille's law (Table un). 


RESULTS 
RELIABILITY OF MEASUREMENTS 


In 305 pairs of observations the mean 
difference between readings was 0.24 mm. 


Tague Il 
EFFECT OF VASOPRESSIN ON ARTERIAL DIAMETER 
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| Pre-Vasopressin Diameter 

Artery MERDA 

in Per Cent 
Hepatic 100 
Gastroduodenal 100 
Left gastric 100 
Splenic 100 
100 


Superior mesenteric 
and ranged from o.o to 1.3 mm. The dis- 
tribution of these differences 1s shown in 
Figure t. The great majority of differences 
were o.3 mm. or less. The paired readings 
differed by a mean of 4.9 0.2 per cent of 
the initial reading. In estimating changes 
differences greater than $ per cent were 
considered significant. 

Common hepatic artery. In 12 patients 
common hepatic arteries ranged from 6.4 
to 11.0 mm. in diameter prior to vasopres- 
sin therapy. The mean diameter after vaso- 
pressin based on 15 measurements was 
97 per cent of the mean pre-vasopressin 
diameter (Table 1). After vasopressin the 
arterial diameter decreased in 4 patients 
(33 per cent), increased in 2 (17 per cent), 
but in 6 (zo per cent) remained unchanged 
(Table 11). 

Hepatic artery. In 14 patients hepatic 
arteries and their branches ranged from 
1.2 to 9.1 mm. in diameter. The mean di- 
ameter of 85 measurements after vaso- 
pressin was 107 per cent of the pre-vaso- 
pressin level (Table 1). After vasopressin 9 
patients (64 per cent) showed an incre- 
ment and 1 showed no change. In 4 the 
hepatic arteries were constricted (28 per 
cent). Thirty-six of the 85 individual mea- 
surements (42 per cent) increased after 
vasopressin, while 3: (36 per cent) re- 
mained unchanged and 18 (21 per cent) de- 
creased significantly (Table n) (Fig. 2). 

Gastroduodenal artery. In 12 patients the 
diameters of the gastroduodenal arteries 
ranged from 1.4 to §.2 mm. The mean 
diameter of the gastroduodenal arterial 
branches was 71 per cent of pre-vasopressin 
diameters, a decrease of 29 per cent (Table 
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107.6 134 
70.8 26 
91.0 69 
86.0 cc 
88.5 Of 


1). After vasopressin 11 of the 12 patients 
showed a significant mean decrease 1n di- 
ameter (92 per cent) and 1 remained un- 
changed. Thirty-seven of the 45 individual 
measurements were significantly decreased 
(82 per cent) (Table n) (Fig. 2, Æ and B). 

Left gastric artery. In 7 patients the di- 
ameters of the left gastric artery ranged 
from 2.0 to 8.4 mm. The mean diameter of 
the left gastric artery after vasopressin was 
g per cent smaller than before vasopressin 
(Table 1). After vasopressin 4 of the 7 pa- 
tients (27 per cent) were significantly de- 
creased, 2 were unchanged and 1 increased 
(Table 11). Six of the 10 measurements were 
decreased (60 per cent); only 1 was m- 
creased (Table i1). 

Splenic artery. In 9 patients the diame- 
ters of the splenic artery and its branches 
ranged from 2.0 to 11.4 mm. The mean 
splenic arterial diameter after vasopressin 
was 86 per cent of its pre-vasopressin size 
(Table 1). After vasopressin 8 of the 9 pa- 
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DIFFERENCE BETWEEN READINGS (mm) 

Fic. 1. Consistency of serial measurements of arterial 
diameter. The distribution of the differences be- 
tween 305 pairs of measurements is expressed in 
terms of percentage. More than 81 per cent of the 
pairs agreed within 0.5 mm. 
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Fic. 2. Celiac axis angiograms G4) before and (B) after vasopressin infusion illustrate a typical response. 
After vasopressin, generalized vasoconstriction is noted except for the hepatic artery and its divisions, 
which are visibly dilated. Arterial diameters were measured at the sites indicated bv the black marks on 
the films. 


decrease in diameter and 1 remained un- 
changed. Twenty-five of the 37 individual 
measurements (68 per cent) were signif- 
icantly decreased and 11 (30 per cent) were 
unchanged. Onlv 1 increased (Fig. 2). 
Superior mesenteric artery (SMA). In $ 
patients the diameter of the SMA and its 
branches ranged from 1.2 to 10.6 mm. The 
mean diameter of all post-vasopressin SMA 
measurements was 88 per cent of the mean 
pre-vasopressin value, a mean decrease of 
12 per cent (Table 1). After vasopressin 7 
of the 8 (88 per cent) showed a significant 
decrease in diameter; 1 showed an increase. 
Sixtv-six of the 100 individual measure- 
ments (66 per cent) were decreased, 19 (19 
per cent) were unchanged and 15 (15 per 
cent) were increased (Fig. 3, 47 and B). 


tients (8g per cent) showed a significant 


ASSOCIATION OF ARTERIAL SIZE TO 
RESPONSES TO VASOPRESSIN 
Small arteries (<6 mm. in diameter) ap- 
peared to be very responsive and large 
arteries (>6 mm.) appeared to be rela- 
tively unresponsive to the intraarterial ad- 
ministration of vasopressin. The common 
hepatic arteries, which were >6 mm. in 


diameter in all patients studied, showed 
few significant changes (Fig. 4). Similarly, 
hepatic arteries of this size uncommonly 
showed changes. Hepatic arteries with 
diameters. <6 mm., however, showed a 
moderate degree of dilatation. Superior 
mesenteric arteries up to 7 mm. in diame- 
ter, and splenic arteries up to 9 mm. in 
diameter showed constriction after vaso- 
pressin. Gastroduodenal and left gastric 
arteries, which were usually «6 mm. in di- 
ameter, all responded with vasoconstric- 
tion. Although the smallest arteries tended 
to show the greatest constriction, the num- 
ber cf data were insignificant to establish 
this -elationship statistically. 


EFFECT OF CHANGES IN ARTERIAL 
DIAMETER ON BLOOD FLOW 

According to Poiseuille's law the factor 
whica most affects volume flow is the ra- 
dius of the vessel since it is raised to the 
fourth power in the formula, Assuming 
factors such as perfusion pressure, viscosity 
and the length of the artery to remain 
constant, the mean changes in diameter 
of the various arteries permit calculation 
of tke blood flow through these arteries 
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liG. 3. (4) Superior mesenteric arteriogram before vasopressin therapy shows an active bleeding site (upper 
left) from a diverticulum of the hepatic flexure of the colon. (B) Typical response of the superior mesen- 
teric artery to vasopressin (0.2 units per min. for 20 min.). Note the marked decrease in extravasation of 
contrast material and the decrease in diameter of all branches. The smallest peripheral branches of the 
superior mesenteric artery have almost disappeared. Reflux of contrast material into the aorta represents 
increased resistance in the superior mesenteric artery system. 
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liG. 4. Relation between arterial size and response to vasopressin. Small branches of the hepatic arterial 
system showed greater dilatation than the large branches. Hepatic arteries >6 mm. in diameter did not 
change appreciably. Small radicals of the gastroduodenal, splenic and superior mesenteric arteries (SMA) 
showed greater vasoconstriction than larger branches. The mean values of these 3 arteries (heavy line) 
show that, although all sized branches constricted, the smaller branches were more responsive. 
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(Table 11). The small mean increment in 
diameter of the hepatic arteries of 7.7 per 
cent resulted in an increment of 34 per 
cent in blood flow. Gastroduodenal arterial 
blood flow, which showed the greatest 
decrease in mean diameter (29.2 per cent) 
decreased to 25 per cent of pre-vasopressin 
blood flow. 
DISCUSSION 

Selective intraarterial vasoconstrictive 
treatment of gastrointestinal hemorrhage is 
an exciting and dramatic form of therapy 
which appears to have great promise. 248 
Although most investigators have used 
vasopressin, some have used other vasocon- 
strictive agents and/or abbreviated peri- 
ods of infusion in part, at least, to avoid 
the dangers of hepatic ischemia? 

The present study demonstrates clearly 
that, although intraarterial vasopressin 
routinely causes vasoconstriction of the 
gastroduodenal, left gastric, splenic and 
superior mesenteric arteries, the hepatic 
artery usually escapes this effect. In fact, 
after vasopressin has been infused for at 
least 15 minutes, most hepatic arteries are 
slightly dilated. 

The escape of the hepatic arterial system 
from the vasoconstrictive effects of vaso- 
pressin is not a new observation. Several 
authors have shown in dogs that continuous 
intravenous infusions of vasopressin ini. 
tially induce a decrease in hepatic blood 
How, but within a few minutes hepatic 
blood flow begins to return to normal in 
contrast to portal blood flow which remains 
decreased throughout the infusion.*o— In 
related studies performed at this institu. 
tion it has been shown in dogs that infu- 
sions of vasopressin into the celiac axis 
induce an immediate 40-50 per cent de- 
crease in hepatic and splenic arterial blood 
flow.'° The splenic arterial blood flow re- 
mains depressed, however, while hepatic 
arterial flow rapidly increases until it js 
considerably above — pre-infusion levels. 
Brant and his associates? commented that 
they too have noted a transient decrease 
in hepatic arterial blood flow followed by 
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increased hepatic arterial flow during 
celiic infusions of vasopressin. 

Fresumably this increase in hepatic ar- 
terial blood flow is a compensatory vaso- 
dilatory response to decreased portal ve- 
nous pressure and portal blood How. Schenck 
and his associates’? have shown in man that 
occiusion of the portal vein results in a 
large, prompt increase in hepatic arterial 
flow. Zimmon and Kessler! have reported 
tha- hepatic arterial flow appears to be 
auteregulated and responds rapidly to in- 
crerients and decrements in portal venous 
blocd flow. 

In the present study large arteries 
showed little or no change in diameter, 
whi.e small arteries appeared progressively 
more responsive as their size diminished. 
No measurements were made of the ar- 
terioles, which were too small for accurate 
measurement and which are even more re- 
sponsive to both neural and humoral stim- 
uli. ft was noted that arteries <1 mm. in 
diameter often became invisible during 
vascpressin administration, as larger ar- 
teries in the same svstem constricted. 

Small changes in arterial diameter cause 
disproportionately larger changes in the 
volume of blood flow (Table i1). Theoret- 
ically, a £o per cent decrease in arterial 
diameter will cause a 94 per cent reduction 
in tlood flow through that artery, The 
largest mean change that we observed was 
a de:rease of 29 per cent in the diameter of 
the zastroduodenal artery, which resulted 
in à 75 per cent reduction of gastroduo- 
denel arterial flow. Assuming even more 
effective vasoconstriction at the arteriolar 
level, vasopressin infusions may actually 
achieve even greater reductions in blood 
flow than our measurements suggest. 

The correlation between our angio- 
grapaic calculations of vasopressin-induced 
changes of blood flow in man and the di- 
rect measurements of blood flow in dogs 
undergoing vasopressin infusions into the 
celia: axis are impressive. We calculated a 
mean increase of 34 per cent in hepatic 
arterial blood flow in our patients, while a 
mear. increment of 36 per cent was found in 
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the dogs.^ We calculated a mean reduc- 
tion in splenic arterial blood flow of 55 per 
cent in the patients; a mean decrease of £o 
per cent was found in the dogs. Whether 
these similarities are coincidental or of 
physiologic significance is not known. 

Occasionally paradoxical responses were 
observed. In 1 patient who received an 
infusion of vasopressin into the SMA all 
10 measurements made showed the ar. 
terial diameters to be 10 to 37 per cent 
greater than. before vasopressin. Review of 
the patient's record written at the time 
of treatment, revealed a note which stated 
that the branches of the SMA had 
promptly constricted after vasopressin ad- 
ministration. Whether this represents an 
aberrant response of the SMA to vaso- 
pressin or an error 1n film labeling can not 
be resolved at this time. If these para- 
doxical data do represent such an error, the 
vasoconstrictive effects of vasopressin will 
have been even more consistent and the 
mean decrease in diameter of the SMA 
even greater than we reported. 


CONCLUSION 

Differential responses of different ar- 
terial systems to different humoral and 
neural stimuli are well established. The 
escape of the hepatic arterial system from 
the sustained vasopressin-induced vaso- 
constriction that characterizes the rest of 
the celiac arterial branches probably repre- 
sents à compensatory response to the de- 
crease in. portal blood flow. When portal 
blood flow to the liver is decreased, the 
hepatic arterial blood flow increases to 
maintain hepatic blood flow at a liver- 
sustaining level," That this regulatory 
adjustment is teleologically important is 
demonstrated by the fact that the hepatic 
artery escapes the potent vasoconstrictive 
effects of vasopressin and actually drlates 
despite the continuous administration of 
this constrictor substance. The control 
mechanisms for the regulation of hepatic 
blood flow are critical to understanding the 
derangements of portal hypertension, and 
vasopressin. may provide one route for 
exploring this unknown area. 
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DELAYED DUCTAL DRAINAGE: AN ENDOSCOPIC 
PANCREATOGRAPHIC SIGN OF CARCINOMA 
OF THE HEAD OF THE PANCREAS* 

By ALPHONSO A. BELSITO, M.D.,t GLEN G. CRAMER, M.D., } 
and PAUL B. DICKIN3ON, M.D.1 


ST. PAUL, MINNESOTA 


NDOSCOPIC — pancreato-cholangiog- 
raphy is being used to diagnose pan- 
creatic and biliary diseases? 5.911.175 
The purpose of this paper is to describe a 
roentgenographic sign thought to be diag- 
nostic of carcinoma of the head of the pan- 
creas, 7.e., a dilated and obstructed pan- 
creatic duct with delaved drainage of con- 
trast medium. 


METHOD 


The premedication and technique of 
retrograde pancreato-cholangiography are 
similar to those described by Vennes and 
Silvis.?^ A JF-B Olympus Duodenoscope 
with a CLE Olympus light source was used 
for all of the examinations. Glucagon 
(o.§-1.0 mg.) injected intravenously or 
atropine (0.4 mg.) injected intravenously 
at the time of endoscopy causes sufficient 
duodenal relaxation for the procedure to be 
carried out. 

The cannulation procedure is performed 
with intermittent fluoroscopic monitoring 
and simultaneous video taping. The avail- 
ability of immediate video replay provides 
repeated assessment of gross pancreatic 
duct opacification and at the same time 
reduces radiation exposure to all concerned. 

When it has been established fluoro- 
scopically that the pancreatic duct and/or 
biliary tract 1s adequately filled, the pa- 
tient is placed in a left lateral decubitus 
position with the cannula maintained in the 
papilla of Vater. The endoscope is then 
removed and roentgenograms are obtained 
in the left lateral decubitus, left posterior 
oblique and the anteroposterior positions 
consecutively. A "floating-top" fluoroscopic 
table facilitates rapid patient positioning. 


d» m 


The films are viewed immediately and addi- 
roentgenograms are obtained if 
necessary to better demonstrate specific 
segments of the pancreatic duct. Following 
this film series, the patient is placed in a 
righ. lateral decubitus position to promote 
draiaage of the pancreatic duct. Ten and 
20 minute delayed studies are obtained 
with the patient returning to the antero- 
posterior position during film exposure. If 
complete pancreatic duct drainage 1s dem- 
onstrated on theinitial roentgenograms, the 
study is terminated. In the event that 
contrast medium remains in the pancreatic 
duct, 30 minute to r hour interval studies 
are obtained for several hours to determine 
drainage rate. 


REPORT OF CASES 


Cese r. C.B. was an 83 year old man with 
obstructive jaundice (bilirubin 6.0 mg. per 
cent; and weight loss. An upper gastrointestinal 
barium examination was normal. Retrograde 
panc-eatography demonstrated a dilated and 
obstructed pancreatic duct that did not drain 
signiicantly until 60 minutes after filling (Fig. 
2). Surgery was refused. The patient's condition 
deteriorated clinically with anorexia and weak- 
ness, Death occurred in 2 weeks with a tem- 
perature of 39° C. the last 36 hours. 

Avtopsy demonstrated carcinoma of the head 
of the pancreas involving the main pancreatic 
duct. There was no tumor extension beyond the 
panc-eas, but an abscess was found in the head 
of the pancreas with purulent material in the 
main pancreatic duct. 


Case ir. C.N. was a 79 year old male nursing 
home resident who was noted to be jaundiced 
(bilirabin 5.8 mg. per cent). His general phys- 
ical condition was good except for confusion 
attributed to cerebral arteriosclerosis. Retro- 
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hic. 1. 64) Anteroposterior and (B) lateral projections of the normal pancreatic duct. 
Small spherical lucencies within the duct proved to be gas bubbles. 


grade pancreatography revealed a dilated main 
pancreatic duct that did not drain in a normal 
fashion (Fig. 3). Subsequent barium examina- 
tion of the upper gastrointestinal tract demon- 
strated minimal enlargement of the medial side 
of the duodenal loop without mucosal abnor- 
mality. In view of the patient's age and mental 
status, the familv and his physicians decided 
against laparotomy. Three weeks later the 
patient expired. 

Autopsy revealed a very small, well-localized 
tumor of the pancreatic duct in the head of the 
pancreas, The location of the ductal carcinoma 
was such that it obstructed the duct of Wirsung 
and the dilated common bile duct at their junc- 
tion just proximal to the papilla. The papilla 
was not involved. The cancer was resectable 
and very likely a curable lesion. There were no 
changes of chronic pancreatitis throughout the 
gland parenchyma or duct system. The right 
coronary artery was completely occluded, but 


there was no evidence of a myocardial infarc- 
tion, 
RESULTS 

Sixteen patients with carcinoma of the 
pancreas have been examined endoscop- 
ically. Fifteen of these patients had serum 
bilirubin elevations greater than § mg. per 
cent and therefore intravenous cholangi- 
ography was not attempted. In $ patients 
retrograde pancreatograms could not be 
obtained. In 4 of these 5 patients, total 
obstruction of the papilla prevented retro- 
grade contrast medium injection despite 
apparent cannulation, The other patient 
had tumor invasion into the duodenum. 

Three patients had partial retrograde 
filling of the pancreatic duct system along 
with opacification of the bibary tree. In 1 
of these patients an obstruction was dem- 
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onstrated in the pancreatic duct in the mid- 
body of the pancreas. Widely metastatic 
carcinoma was found at laparotomy. Two 
patients with extensive tumors arising 
from the head of the pancreas demon- 
strated filling of only a short segment of 
the terminal pancreatic duct and complete 
opacification of the biliary tract with 
marked dilatation of all biliary. radicles. 

One patient had obstruction of retro- 
grade flow into both the pancreatic and 
biliary system, except for the distal 1 cm. 
of the pancreatic duct. A 3 cm. tumor 
occluded the pancreatic duct in the head 
of the organ and was completely removed 
at surgerv. There were no metastases. 

The remaining 7 patients with carcinoma 
of the head of the pancreas demonstrated a 
well-filled, dilated pancreatic duct which 
failed to empty on the 20 minute delaved 
roentgenograms (Fig. 4-6). The protocol 
to enhance drainage of the pancreatic duct 
as is described in Method was followed in 
each case. 

We encountered 3 endoscopic-retrograde 
patterns in our 16 malignant tumors: (A) 





lic. 2. Case r. Twenty minute delayed film following 
retrograde pancreatography. The arrow indicates 
the opacified pancreatic duct in the region of the 
head of the pancreas. The opacified segment of the 
duct is seen to be markedly dilated with alveolari- 
zation in the distal body and tail of the pancreas. 
The tumor was located between the proximal end 
of the opacified pancreatic duct and the medial 
margin of the gas shadow of the loop of the duo. 
denum. 


Delaved Ductal Drainage 





hic. 5. Case n. Twenty minute delayed film follow- 
ina retrograde pancreatography. The arrow indi- 
cates the tumor location which has infiltrated and 
narrowed the proximal main pancreatic duct caus- 
ing the distal obstruction. 


no retrograde filling of either biliary. or 
panzreatic ductal svstem due to extensive 
tum or blocking the papilla ($ patients); (B) 
parcial filling of the pancreatic duct dis- 
tally and some filling of the biliary ducts 





bic. 4. Twenty minute delayed film following retro- 
grade pancreatography, The curved arrow demon. 
strates the slightly diated, non-draining ob- 
structed main pancreatic duct. The small arrows 
deaneate the margins of the tumor in the head of 
the pancreas. The “puddling” of contrast medium 
wivhin the head of the pancreas is felt to represent 
dilated ducts secondary to a partially obstructed 
accessory ductal system. 
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Fic. 5. Twenty minute delayed film following retro- 
grade pancreatography. Left posterior oblique 
projection. The arrows indicate the dilated, serpi- 
ginous, obstructed main pancreatic duct. 


(4 patients); (C) complete filling of the 
pancreatic duct revealing a dilated and 
poorly draining duct svstem (7 patients). 

The patients in Group € show anatomic 
roentgenologic characteristics — indistin- 
guishable from chronic pancreatitis, 7.e., a 
dilated, irregular pancreatic duct. Twenty 
such cases with chronic pancreatitis have 
been examined by endoscopic pancreatog- 
raphy. Figure 7, 4 and B, demonstrates the 
typical dilated duct which may be seen in 
a patient with carcinoma or chronic pan- 
creatitis. The differentiation can be made, 
however, on the basis of the complete 
drainage seen on the 20 minute delayed 
study. This case was documented surgically 
at which time the pseudocyst that is evi- 
dent in Figure 74 was drained. 

All of the carcinomas in this series have 
been confirmed histologically, either by 
biopsy or autopsy. Changes of chronic 
pancreatitis were also found in 1 of the 
cancer patients. In 6 of the patients with 
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retrograde filling (Group C), no extrapan- 
creatic tumor extension was present. Two 
of these 6 patients had well-localized, 
small, resectable malignancies. This in- 
dicates that a positive finding of obstruc- 
tion does not necessarily indicate inoper- 
ability. 

The procedure was clinically well tol- 
erated in all instances. However, pan- 
creatic abscesses which were discovered at 
autopsy in 2 patients may have been re- 
lated to the cannulation. 


DISCUSSION 


Many authors have discussed the dif- 
ferentiation of chronic pancreatitis from 
carcinoma by means of the pancreato- 
gram.*-® "1-15 The general appearance of 
both conditions is that of a dilated, irregu- 
lar-shaped duct. In some instances the 
presence of calcifications and/or pseudo- 
cyst formation favors pancreatitis. Pre- 
operative assessment of the drainage rate 
of the contrast medium from the pan- 
creatic duct svstem to distinguish. malig- 
nant from benign diseases has not been 
previously reported. 





Fic. 6. Twenty minute delayed film following retro- 
grade endoscopic filling of both the pancreatic and 
biliary systems. The arrows indicate the dilated, 
obstructed main pancreatic duct. 
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Using operative pancreatography, Ar- 
tigas and La Calle! and Howard and as- 
sociates^* based the diagnosis of chronic 
pancreatitis on the rapid drainage of con- 
trast medium into the duodenum from a 
dilated and often distorted pancreatic duct 
system. This contrasted with the complete 
obstruction (delayed drainage) noted in 
carcinoma of the pancreas. Thev were un- 
able to positionally drain their patients, 
however, because of the operative tech- 
nique being employed. Details regarding 
the duration of obstruction, ;.e., drainage 
rate, in their patients were not mentioned. 
Kasugai et a/.° have noted that in some 
elderly patients the normal pancreatic 
duct retains the contrast medium as long 
as Io minutes after retrograde filling. They 
made no mention of the drainage charac- 
teristics in 9 cases of carcinoma.!” Ogoshi 
et al. recently described 21 patients with 
carcinoma of the pancreas studied by endo- 
scopic pancreatography. Ten of these pa- 
tients had a stenotic main pancreatic duct 
with distal dilatation similar to those dem- 
onstrated in Figures 4-6. Drainage tech- 
niques with delayed roentgenograms were 
not used to distinguish carcinoma from 
chronic pancreatitis. They had previously 
mentioned a "rat-gnawn" appearance as 
being typical of chronic pancreatitis.!! Our 
experience and that of Okuda eż a4? in 
commenting on endoscopic pancreatog- 
raphy suggest that improvement in its 
diagnostic usefulness might depend upon 
such factors as the speed at which the con- 
trast medium is cleared from the pan- 
creatic duct. This sign is what we now re- 
port as being characteristic for carcinoma 
of the head of the pancreas. The delayed 
ductal drainage is presumably on the basis 
of tumor obstruction within the pancreatic 
duct. In no instance of normal or noncal- 
culous benign disease have we seen sig- 
nificant opacification persisting on the 20 
minute delayed film (Fig. 7, 4 and B). 

In 2 patients abscesses have been noted 
in the pancreas at autopsy. This may be 
related to obstruction of normal drainage. 
Our 2 cases with an abscess occurred in 


Delayed Ductal E rainage 





liG. 7. (4) Chronic pancreatitis with pseudocyst. 
Im mediate post-retrograde pancreatography film 
with the largest arrow demonstrating a dilated, 
seroiginous main pancreatic duct with some acces- 
sory duct filling. Smaller arrows outline the margin 
of 1 mass (pseudocyst) through which the course 
of the main pancreatic duct can be identified. 
(B. Twenty minute delayed film demonstrating 
complete drainage of the main pancreatic duct. 


patients having the most prolonged reten- 
tion of contrast medium we have observed. 
Whie antibiotics may be helpful in pre- 
ventng this complication, it is likely that 
surg cal decompression of an obstructed, 
non-draining duct would be necessary to 
prevent sepsis. 

We believe that endoscopic pancreatog- 
raphy has great potential in the differential 
diagaosis of diseases of the pancreas. The 
finding of delayed ductal drainage has been 
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associated with 7 cases of carcinoma of the 
head of the pancreas and no benign lesions. 
Accuracy in "ruling-out" carcinoma re- 
mains to be determined. 


SUMMARY 


Sixteen patients with carcinoma of the 
pancreas have been examined by duo- 
denoscopy and varving degrees of retro- 
grade pancreatography. A standardized 
roentgenographic E inique consisting of 
immediate filming after injection and 20 
minute follow-up studies was used to assess 
contrast medium retention. On the basis of 
this standardized methodologv, 
the pancreatic duct to drain on a 20 minute 
delayed film appears to be indicative of 
carcinoma of the head of the pancreas. 

Benign noncalculous chronic pancreatitis 
may have a pancreatographic appearance 
anatomically similar to carcinoma, but is 
distinguished by its non-obstructed drain- 
ing characteristics. All of the patients with 
delayed ductal drainage had confirmed 
adenocarcinoma of the head of the pan- 
creas. Two of these lesions were small, 
resectable carcinomas. 


Alphonso A. Belsito, M.D. 

St. Paul Gastroenterology, Ltd. 
420 Doctors Professional Building 
280 North Smith ee 

St. Paul, Minnesota ggio 
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A REAPPRAISAL OF ANGIOGRAPHIC FE 





DINGS 


By BARRY D. PRESSMAN, M.D., THANE ASCH, M.D., and WILLIAM J. CASARELLA, M.D. 


NEW YORK, NEW TORK 


ANCREATIC cystadenomas are rare 

primary neoplasms. Only 251 cases had 
been reported by 1971 when Lewis and 
Dormandy™ reviewed the literature. The 
classical angiographic description includes: 
(1) displacement of major vessels; (2) the 
presence of large feeding arteries; and (3) 
a "tumor" blush sometimes associated with 
pooling of contrast, ?-^7.19.1.16,22:2 Phe re- 
port by Abrams e al! of 3 cases of benign 
cvstadenomas studied angiographically in- 
cluded 1 which was relatively avascular. 
This is the only previously reported cose 
the present authors have been able to find 
of a pancreatic cystadenoma which did not 
have a hypervascular pattern. 

Recently, however, we have seen 3 cases 
which were hypovascular and, therefore, 
dificult to differentiate by arteriography 
from a pseudocyst of the pancreas. 


REPORT OF CASES 


Case r. (Fig. 1, 4-C.) This 29 year old 
temale complained of constant midepigastric 
pain of 2 weeks’ duration. The pain radiated to 
the back and left upper quadrant and was 
associated with nausea and vomiting. She had 
experienced similar symptoms for a short time 
approximately 6 months earlier. There was no 
history of abdominal trauma, pancreatitis or 
alcoholism. On admission her temperature was 
102.2?F. She was obese, but an upper abdom- 
inal mass could be palpated. Pertinent labora- 
tory data included normal white blood cell 
count, hemoglobin, serum amylase, SGOT, 
bilirubin, glucose and blood urea nitrogen. The 
serum alkaline phosphatase and LDH were 
slightly elevated. 

An upper gastrointestinal examination dem- 
onstrated a large retrogastric mass displacing 
the stomach anteriorly and the ligament of 
Treitz inferiorly. There were no demonstrable 
varices. Intravenous urography and oral chole- 
cystography were normal. Selective celiac and 


supe lor mesenteric arteriography demon- 
strated a large avascular mass in the region of 
the body and tail of the pancreas. The splenic 
vein was occluded and there were large omental 
venous collaterals. 

At surgery a large, well-encapsulated, cystic 
mass was found and totally removed. This 
mass, which filled the lesser sac and was at- 
tached to the pancreas by only a pedicle, con- 
tained several hundred cc. of thick mucoid 
material and was composed of multiple cystic 
cavities. Fistologic sections demonstrated the 
well. diverentiated, uniform cuboidal epithe- 
lium typical of benign pancreatic cystadenoma. 


Case it. (Fig. 2, 4- D.) An abdominal “lump” 
was moted by this 4o year old white female 3 
montis before admission. She denied other 
symptoms and there was no history of abdom- 
inal trauma, pancreatitis or alcoholism. A 
slightly tender, large left upper quadrant mass 
was palpable. Except for a slightly elevated 
sedimentation rate of 25, all blood chemistries 
were anormal, as were the hemoglobin and white 
blood cell count. 

An upper gastrointestinal examination re- 
vealed a very large left upper quadrant mass 
displacing the stomach anteriorly and slightly 
to the right. The ligament of Treitz was de- 
pressed. Varices were not demonstrated. 

Selective celiac and = superior mesenteric 
arteriography were performed and revealed 
marked displacement of both the superior 
mesenteric artery and normal pancreatic tissue 
to the right. The splenic artery and spleen were 
elevated. No vessels were seen within the mass. 
Large splenic collateral veins were opacified 
indicazing splenic vein obstruction. 

A tense encapsulated mass (18X 12X 13 cm.) 
was surgically removed from the tail of the pan- 
creas. The splenic vein was obstructed by pres- 
sure from the mass, but it was not thrombosed. 
The mass contained 1,s00 cc. of brownish 
fluid. Although it was grossly unilocular, histo- 
logic sections revealed multiple loculated cysts 
lined with columnar epithelium. There were no 


* From the Department of Radiology, Columbia-Presbyterian Medical Ceater, New York, New York. 
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hic. 1. Case 1. 7) Left posterior oblique view from 
upper gastrointestinal series demonstrates a large 
retrogastric mass. (5) Celiac arteriogram, arterial 
phase. The splenic arterv and spleen are elevated 
bv an avascular mass. The pancreatic 
artery is not displaced (arrow). (C) Venous phase 
demonstrates large omental, gastro- 
epiploic, and short gastric venous collaterals from 
the spleen, indicating splenic vein obstruction. 


dorsal 


tortuous 


elements suggesting malignancy and pancreatic 
cystadenoma was the pathologic diagnosis. 


CASE nt (Pig. 3, 4 and B.) 
increasingly severe left upper quadrant pain 
was the admitting complaint of this 17 vear old 
black temale. She denied other symptoms and 
had no history of pancreatitis, abdominal 
trauma or alcoholism. Physical examination 
revealed a firm tender mass in the left upper 
abdomen, initially thought to be spleen. Hema- 
tologic and serum studies were all within nor- 
mal limits. 

The stomach was displaced medially and an- 


One month of 





terlorly on an upper gastrointestinal examina- 
tion and an excretory urogram demonstrated 
depression of the left kidney. 

Arteriography revealed elevation of the 
spleen and the splenic artery and vein. The 
mass contained a few small vessels and there 
was no early venous filling. A 12 cm. spherical 
mass was removed from the body and tail of the 
pancreas and was histologically typical of pan- 
creatic cystadenoma. 


P pet 


DISCUSSION 
Pancreatic cystadenomas comprise ap- 
proximately 10 per cent of all pancreatic 
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cysts, and occur g times more often in fe- 
males than in males. They most often occur 
during the fourth to sixth decades, al- 
though cases have been reported from 
adolescence to old age.'?5512.151» Three 


/ 


quacters of patients are less than 60 years 
old. Theretore, most patients are vounger 
tham the usual case of pancreatic car- 
cincma, but are similar in age to patients 
witl. pancreatic pseudocvst. 





Fc. 2. Case 11. (4) Left posterior oblique view from upper gastrointestinal series demonstrates the stomach 
to be anteriorly and superiorly displaced by a large mass. (B) Superior mesenteric arteriogram demon- 
strates displacement of the superior mesenteric artery and its jejunal branches by a left upper quadrant 
avascular mass. The hepatic artery is normal. (C) Splenic ir jection also failed to reveal vascularity within 
the mass. Pancreatic vessels are displaced medially and the solenic artery and spleen are elevated. (D) Sple- 
nic vein obstruction is indicated by large retroperitoneal splenic venous collaterals. 


liG. 3. Case rir. Selective splenic arteriogram. (4) 
The splenic artery and spleen are elevated and the 
left kidney is depressed by a large left upper quad- 
rant mass. (B) 
strates minimal vascularity of the mass. Pan- 
creatic tissue (arrow) is medially displaced. The 
splenic vein is patent and draped over the mass. 


A later roentgenogram demon- 


A palpable abdominal mass is present in 
approximately 80 per cent of the cases? 
More than half of the patients complain 
of pain and/or dyspepsia. Symptoms may 
be present for many months, indicating 
the slow growth of the tumor. Jaundice is 
rare, as 1s gastrointestinal bleeding, which 
may be from gastric varices secondary to 
splenic vein obstruction or duodenal ul- 
ceration.’:!% A history of abdominal 
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trauma, alcoholism or pancreatitis is not 
usually obtainable.** 

Diabetes is present among 10-20 per 
cent of these patients, but an explanation 
for this association is still forthcoming. The 
amount of endocrine tissue destroved or 
compressed by the lesion is not extensive 
enough to explain the diabetes. The pan- 
creatic exocrine function is not com- 
promised, eras 

Soloway,” in his excellent review of 30 
cases, reported a high incidence of asso- 
ciated metabolic and endocrine abnor- 
malities. These include not only diabetes, 
but also obesity, sterility and infertility, 
hypertension, and thyroid dysfunction. 
Furthermore, he noted an increased in- 
cidence of benign and malignant neoplasms 
in other The most common is 
breast carcinoma. There is as vet no clear 
explanation for these associations. 

Biochemical studies are characteristically 
unrevealing. Serum amylase and lipase are 
usually normal, although these enzymes 
may be present within the cyst fluid.2!! 
Bilirubin and alkaline phosphatase levels 
are also usually normal, unless there is 


organs. 


common duct obstruction, which occurs 
infrequently. 

The majority of pancreatic cvstadenomas 
and cvystadenocarcinomas occur in the 
body or tail of the pancreas, although they 
may occur in the pancreatic head. ? 
The average size 1s approximatelv 10 cm., 
but they range from incidental microscopic 
findings at necropsy to massive lesions as 
in Case rr. 

Calcification of the neoplasm is a diag- 
nostically useful roentgenographic finding, 
but it is uncommon. Approximately 18 per 
cent of these lesions demonstrate stromal 
calcification pathologically, but in only 10 
per cent or less is stromal or capsular 
calcification visible — roentgenographi- 
cally.» Haukohl and Melamed" de- 
scribed 2 cases of roentgenographically evi- 
dent calcification and discussed the dif- 
ferent patterns that are seen in lesions of 
the body and tail versus those of the head 
ot the pancreas. 
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There is general agreement that total 
surgical removal of pancreatic cvstade- 
nomas is indicated. Marsupialization with 
internal drainage is inadequate both be- 
cause of the multiple cavities which are not 


drained by this procedure and because of 


the malignant potential of these lesions. 
Partial excision is also inadequate because 
of the possibility of fistulae formation’! 

The tvpical gross appearance of a pan- 
creatie evstadenoma is that of a well-en- 
capsulated, multilobulated, | multicvstic 
mass.'^ 5117? Those arising on the surface 
of the pancreas generally have fewer cysts 
than e arising within the gland sub- 
stance." It is not unusual for the cvstade- 
noma to be connected to the pancreas by 
only a small pedicle.‘ 

The nature of the cyst fluid varies in 
consistency from serous to mucoid, and in 
color trom light vellow to red dark 
brown, if there has been recent or remote 
hemorrhage.” The lining of the cvst wall 
is cuboidal or columnar epithelium. Most 
authorities. believe that n presence of 
gross papillary infoldings of the epithelium 
indicates malignant potential of pancreatic 
cystadenomas. In some cases microscopic 
examination reveals an area of cvstadeno- 


carcinoma within an otherwise benign 
cystadenoma, causing speculation that 


cystadenocarcinomas arise within the be- 
nign tumor rather than de novo ^13 Some 
authors believe that the presence of gross 
papillary infoldings of the epithelium, even 
without cellular abnormalities, is suffi 
cient for the diagnosis of malignancy.® Pan- 
creatie cystadenomas are twice as common 
as cystadenocarcinomas. 
Roentgenographic evaluation of these 
lesions begins with the abdominal plain 
roentgenogram. This may demonstrate an 
upper abdominal mass and, as previously 
noted, mav reveal calcification. Barium 
studies are also useful in demonstrating 
and defining a mass in the region of the 
pancreas, There may be compression and 
displacement of the stomach, duodenum, 
transverse colon and splenic flexure. Gas. 
tric varices occasionally are seen when 
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thee is splenic vein obstruction. Intra- 
venous urography may reveal depression 
of the left kidnev. Unfortunatelv, none of 
(s ze findings. are Spes Ee bie they 


orig rinating in he pancreas. 

The typical hypervascular arteriographic 
findings of pancreatic cvstadenoma have 
been described. However, as indicated by 
our 3 cases, such a pattern Is not neces- 
sari v present. Two cases demonstrated no 
vessels within the tumor and 1 was hypo- 
vascular. The presence of a pancreatic mass 
was arteriographically demonstrated by 
displacement ot contiguous major vessels 
and organs. Splenic vein obstruction was 
present in 2 cases and was indicated by 
larg? retroperitoneal and omental venous 
collaterals. 

Aagiographic demonstration of a large 
avascular pancreatic mass has been thought 
to ke virtually diagnostic of a pancreatic 
psec docyst.™ The absence of vascularity 
of sich a mass has heretofore been con- 
side-ed a feature which excludes pancreatic 
cvstidenoma. The cases reported here in- 
dicaze that a evstadenoma may not be ex- 
cluded on the basis of a hypovascular 
artelographic pattern. Arteriography can 
be used to differentiate between Stade. 
noma and pseudocyst only when the mass 
has the hypervascular pattern seen in 
cvstadenoma. 

When arteriography defines a 
spherical avascular or hypovascular pan- 
creatie mass, differentiation ie a 
pseudocyst and a cystadenoma will rest on 
chinieal grounds. 

A history of previous pancreatitis, ab- 
dom nal trauma or alcoholism strongly 
favors pseudocyst.2*2" A male patient is 
much more likely to have a pseudocyst. 
Conversely, in a young or middle aged fe- 
male without any conditions predisposing 
to pseudocvsts, cystadenoma is a likely 
diagnosis in spite of the avascular nature 
of a pancreatic mass. 

Tre explanation for the hypovascular 
pattern in the present 3 cases is not known. 
The ue ane in Case it was virtually 
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unilocular and therefore contained fewer 
septa than usual, which may account for 
the decreased vascularity. However, the 
lesions in Cases 1 and 11: were typically 
multilocular, and they too were without 
the usual hypervascular pattern. [t is 
possible that hypovascularity 1s not un- 
usual in cvstadenoma, but rather that such 
lesions have been mistakenly diagnosed as 
pseudocysts and internally drained rather 
than excised and histologically studied. 


SUMMARY 


Three cases of markedly hypovascular 
cvstadenomas of the pancreas are reported. 
This appearance has previously been 
thought to be extremely rare. Angiograph- 
ically these cases were indistingutshable 
from pancreatic pseudocysts. 

The clinical features are helpful in the 
differential diagnosis of large hypovascular 
pancreatic masses. A middle aged female 
without a history of pancreatitis, alcohol- 
ism or abdominal trauma, with a large hy- 
povascular mass in the pancreas 1s likely 
to have cystadenoma. 


William J. Casarella, M.D. 
Department of Radiology 
Columbia-Presbyterian Medical Center 
622 West 168th Street 

New York, New York 10032 
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INCE. the first angiographic demonstra- 
tion of an islet-cell tumor by Olle 

Olsson in 1963? the number of reported 
caseshasincreased annually. Approximately 
100 cases have been reported SO. fag aas 
However, the question of the diagnostic 
accuracy of this method is still unsettled, 
because many of the authors only reported 
individual cases or a series of positive cases, 
without referring to false positive and 
false negative findings, or to angiographic 
appearances simulating or resembling islet- 
cell tumors 

Most series attempting to define the 
diagnostic accuracy of angiography in islet- 
cell tumors refer only to surgically or 
pathologically proven cases. In these series 
the rate of positive angiographic diagnosis 
IS 20-go per cent.!~* There is no series re- 
porting the total experience of angiography 
in the diagnosis of islet-cell tumors. 

The present report includes all cases re- 
ferred for angiography with the clinical 
suspicion of islet-cell tumor whether or not 
such a tumor was eventually confirmed. We 
have also included cases in which angiog- 
raphy was performed for any reason and 
angiographic features closely simulating an 
islet-cell tumor were noted. 


MATERIAL AND METHOD 


This series includes 20 patients studied 
within the period 1966-1971 at the Chaim 
Sheba Medical Center. The patients were 
divided into 4 separate groups (Table I): 
Group A included all patients an surgi- 
cally verified islet-cell tumors ; Group B 
were those patients with a false positive 
diagnosis; Group C included all patients 
with angiographic findings simulating or 
resembling islet-cell tumors, in whom a 
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NUMBER OF PATIENTS IN EACH GROUP 
UNDERGOING ANGIOGRAPHY 


Definition of Group Number of 


Croup ; À l 
j isee text) Patients 
À Surgically verified y 
B False positive 4 
C Simulating LCt. 4 
D aces tive 5 
Total aliie 


“ases 20 


LC tom EM sells tumor. 


correct angiographic diagnosis was made; 
and Group D included patients suspected 
initmlly of having an islet-cell tumor with 
negative angiography and a negative final 
clinscal diagnosis. 

A] patients had selective celiac. and 
superior mesenteric angiography with sep- 
arat? injections. Supraselective injections, 
gast-i¢ insufflation and subtraction were 
used in some cases. The description of the 
angiographic features is referred to in terms 
of arterial, capillary and  portovenous 
phases rather than in seconds. We prefer 
this term of reference because the time of 
appearance of the capillary and porto- 
vencus phases is a function of the location 
of the catheter, the quantitv of contrast 
material injected, the individual pattern of 
vasc ilarization and the size of the spleen, 
which vary from patient to patient. 

The indications for arteriography in our 
patients are given in Table ir. 


RESULTS 


GROUP A 


* From the Departme nts of Diagnostic Radiology, t General and Vascu ar Surgery, t vw Internal Medicine, Chaim Sheba Medical 


Center, Tel Aviv U niversitv Medical School, and Depa irtment of Surgery Bj 


| Hillel Yaffe Government Hospital, Haderah, Israel, 
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No. (see Table D) 


Angiography 


Hypoglycemia 


Angiography 
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1 A Positive 

2 A Hypoglycemia Positive 
3 A Hypoglycemia Positive 
4 A Hypoglycemia Suspected tc.t. 
5 B Hypoglycemia False positive 


Hypoglycemia 


Simulating 1.c.t. 


: C Hypoglycemia Simulating net. (1) 
5 C Hypoglycemia Simulating Let. (2) 
9 p Hypoglycemia Negative 
10 D Hypoglycemia Negative 
E D Hypoglycemia Negative 
12 D Hypoglycemia Negative 
F3 D Hypoglycemia Negative 


pa Deutsch ef al. 
Taste H 
INDICATIONS FOR AND RESULTS OF ANGIOGRAPHY IN THE DIAGNOSIS 
AND DIFFERENTIAL DIAGNOSIS OF ISLET-CELL TUMORS 
Case Group Indications for Results of 


SEPTEMBER, Ig73 


final Diagnosis 


Beta-cell adenoma at surgerv 
Beta-cell adenoma at surgery 
Beta-cell adenoma at surgery 
Beta-cell adenoma at surgery 


Aberrant spleen at surgery 
Multiple hemangiomata of pancreas 


at surgery 
No surgery 
No surgery 
No surgery 
No surgery 
No surgery 
No surgery 


(diabinese coma) 


Surgery —no tumor found 


14 A Zollinger-Elison syn- 
drome suspected 
Zollinger-Ellison syn- 
drome suspected 
Zolhinger-EMison syn- 
drome suspected 


l'aise negative 
False positive 


False positive 


4 mm. non-beta-cell adenoma at 


surgerv 

Duodenal ulcer penetrating into 
pancreas 

Duodenal ulcer penetrating into 
pancreas 


j> À Left upper quadrant Positive Giant benign nonfunctioning alpha- 
tumor cell tumor at surgery 

E A Right upper quadrant Positive Malignant nonfunctioning islet-cell 
tumor tumor at surgery 

Lo B Abdominal pain, False positive Hemangioma of pancreas at surgery 


hepatomegaly 
Carcinoma of stomach, 
metastases 


20 C 


Let = islet-cell tumor, 
T Left adrenal and splenic vein on end (see text). 
T Overstaining due to supraselective injection (see text). 


(Case 17) of benign nonfunctioning alpha- 
cell tumor and : (Case 18) of malignant 
nonfunctioning undefined islet-cell tumor. 

Of the 4 beta-cell tumors 3, localized in 


(Case 14) of benign non-beta-cell tumor, 1 


raphy (Fig. 1; and 2). A fourth tumor, 
localized in the head of the pancreas mea- 
suring 4 mm. in diameter, was suspected on 
angiography but not positively diagnosed. 
All 3 cases positively diagnosed showed a 
network of small vessels in the early arterial 
phase (Fig. 1,7). This developed in the 
capillary phase into a round well defined 
dense shadow (Fig. 1B; and 2,7). In 2 


Simulating i.c. t. 


Metastatic tumor in pancreas at 
surgerv 


cases this shadow disappeared at the end 
of the portovenous phase, while in 1 it 
persisted. bevond the end of the porto- 
venous phase (Fig. 1). Displacement of 
the pancreatic artery was not seen and 
venous drainage from the tumor was not 
demonstrated. 

The fourth insulinoma (Case 4) was not 
positively diagnosed due to its small 
diameter. For the same reason the 4 mm. 
diameter non-beta-cell tumor localized in 


the head of the pancreas (Case 14) was not 
diagnosed angiographically, this being the 
only false negative case. Both nonfunc- 
tioning tumors were very large and both 
were positively diagnosed by angiography 
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islet-cell tumors: during the celiac Injection 
the catheter was dislodged and part of the 
opaque medium entered the phrenic artery. 
An oval shadow appeared in the capillary 
phase persisting into the late portovenous 
phase (Fig. 9, B-D). In spite of the similar- 
ity to an islet-cell tumor, this was inter- 
preted as representing superimposition of 
the stained left adrenal on the tail of the 
pancreas, because it was not seen on the 
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frares exposed before the catheter Was 
dislodged (Fig. 94). A second round 
shadow more to the left, persisting late into 
the portovenous phase (Fig. 9, B-D) also 
simalated an islet-cell tumor. However, 
comparison of various stages within the 
venous phase revealed that this represented 
part of the splenic vein seen on end. The 
diagnosis of islet-cell tumor was ruled out 
angpgraphically. Further clinical testing 





l'1G. 9. Case 7. Celiac angiograms. 


(4) Early arterial phase. (B) Late arterial phase showing the dislodged tip of the catheter in the phrenic 


artery. The adrenal gland is opacified (white arrow) and projected over the pancreatic area. 
round lesion (black arrow) is seen at the hilar area of the spleen. (C) P 


A second 
ortovenous phase. The adrenal 


gland is still densely opacified. The round shadow at the hilar trea of the spleen is caused by the orthograde 
course of the splenic vein. (D) Late portovenous phase. Both shadows (arrows), the adrenal gland and the 


splenic vein, are still opacified. 
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and the patient’s subsequent clinical course 
support this negative finding. 

A fourth patient (Case 8) was studied be- 
cause of severe hvpoglvcemia with epileptic 
attacks. Celiac and mesenteric angiography 


normal vascularization of the 
whole pancreas. During the supraselective 
injection into the dorsal pancreatic artery 
(Fig. 10,7) in the capillary phase, a dense 
round lesion became prominent within the 
generalized area of staining of the tail of the 
pancreas (Fig. 108), persisting beyond the 
capillary phase (Fig. 10C). This was sug- 
gestive of islet-cell tumor; however, a posi- 
tive diagnosis was not made, because the 
lesion was not well defined and was not 


revealed 
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lic. 10. Case 8. Supraselective injection into the 
dorsal pancreatic artery. 

(4) Arterial phase. The pancreatic vessels of 
the body and tail are intensely opacifed. (B) 
Capillary phase reveals a round lesion (arrows) 
prominent within the generalized staining of the 
body and tail of the pancreas. (C) Late phase. 
The round lesion retains its staining more than 
the surrounding areas (arrows). 


seen on the selective celiac and mesenteric 
injections. Further laboratory tests and the 
subsequent 4 vear clinical course also ruled 
out this diagnosis. 


GROUP D 

Five patients (Cases 9-13) were studied 
because of hypoglycemia. All were angio- 
graphically negative. In 1 patient (Case g) 
accidental administration of diabinese was 
eventually discovered as the cause of 
severe hypoglycemic coma. Three patients 
(Cases 10-12) were further studied after 
negative angiography and the diagnosis of 
islet-cell tumor was ruled out on laboratory 
and clinical grounds. The fifth patient 
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(Case 13) showed prominent staining of the 
tul of the pancreas during the capillary 
phase, and draining veins of the tail of the 
pancreas were clearlv seen in the venous 
phase (Fig. 11). In spite of the appearance 
of draining veins,atumor was not diagnosed 
angiographically. Because of strong clinical 
suspicion the patient underwent surgery, 
but no tumor was found. 


DISCUSSION 


The material in the present series differs 
from other reported series in that it in- 
cludes the total experience with angiog- 
raphy for islet-cell tumor. We believe that 
the inclusion of negative and false positive 
results as well as cases angiographically 
simulating islet-cell tumor gives a more 
representative idea of the diagnostic value 
of angiography in this condition. 

Hypoglycemia was the indication. for 
angiography in 13 patients (Cases 1-13). 
Only 4 of these (Cases 1-4) had proven 
benign beta-cell adenomas. In g patients 
(Cases 5-13) the diagnosis of insulinoma 
was eventually ruled out. The relatively 
large number of negative cases studied re- 
Hects the fact that in the first 3 years insulin 
assay was not available to us. It is worth 
noting that out of 13 cases studied only 1 
false positive was encountered (Case 5). 

Of 4 proven cases of insulinoma, 3 were 
positively diagnosed and 1 was suspected 
on angiography. Eleven out of 13 hypo- 
glycemic patients were accurately assessed 
by angiography. Other authors reporting 
larger series have also noted the reliability 
of angiography in the diagnosis of beta-cell 
tumors. AAs 

Our experience with patients studied for 
suspected non-beta-cell tumor is smaller. Of 
3 patients studied one was angiographi- 
cally false negative. This was a cystic 4 
mm. benign non-beta-cell adenoma in the 
head of the pancreas. Two patients were 
false positive. 

Four patients in this series were studied 
without suspicion of endocrine tumor: 2 
had large tumors in the upper abdomen and 
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1. Case 13. Normal celiac angiogram. 
Late capillary and early portovenous phase 
shewing venous drainage from the densely opaci- 
fec tail of the pancreas (arrow). 


2 had hepatomegaly. In 3 of them a correct 
angiographic diagnosis was made. 

The accepted angiographic criteria for 
diagnosis of benign beta-cell tumors in- 
clude an early fine reticular network in the 
arterial phase, developing into a dense 
round well defined lesion in the capillary 
phase and persisting into the late porto- 
venaus phase. Boijsen and Samuelsson? 
have described draining veins from the 
beta-cell tumor and displacement of pan- 
creatic vessels in most of their cases. In our 
expe-ience persistence of the staining into 
the portovenous phase was seen in all 
cases but to a varving extent: in 2 patients 
the staining disappeared at the end of the 
portevenous phase, while in the third it 
persisted beyond the end of the portove- 
nous phase. Van de Weyer ef a/.5 have 
found some cases of beta-cell tumors with- 
out persistence of the staining into the late 
portc venous phase; however, the persis- 
tence of the staining, especially bevond the 
portc venous phase, favors the diagnosis. 

This persistence of the staining into the 
portc venous phase, however, is not patho- 
gnor onic: in 3 false positive cases, 1 of 
metastatic carcinoma (Fig. 8) and 2 of 
duodenal ulcers penetrating into the pan- 
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hic. 12. Celiac angiograms (from a case not included in the present report). Aberrant spleen. 
(4) The arterial supply (arrow) and (B) the draining vein (arrow) are visualized. 


creas (Fig. §), the staining persisted into 
the late portovenous phase. 

Draining veins, as described by Boijsen 
and Samuelsson? were not seen in our posi- 
tive cases. On the other hand 1 of our 
angiographically negative cases demon- 
strated large draining veins 1n the area of 
the tail of the pancreas (Fig. 11). Draining 
veins may also occasionally be seen in 
aberrant spleens (Fig. 12), therefore their 
diagnostic value is doubtful. Displacement 
of vessels was also not seen in our benign 
functional beta-cell tumors. 

From the study of this material, several 
points have emerged regarding  differ- 
ential diagnosis. Other lesions within the 
pancreas may give rise to angiographic ap- 
pearances simulating islet-cell tumors. 

Two patients with pancreatic. heman- 
gioma were seen, I multiple (Case 6) and 1 
solitary (Case 19). Only 1 case of pan- 
creatic hemangioma has been alluded to in 
the literature. The arterial and capillary 
phases were very similar to islet-cell 
adenomas (Fig. 6; and 7); however, the 
staining disappeared before the portove- 


nous phase in both cases. In ı patient 
(Fig. 7) the angiographic demonstration 
of hemangiomata in the liver gave the clue 
to the correct preoperative diagnosis. In the 
other patient (Case 19) the correct diag- 
nosis was made only at surgery when mul- 
tiple hemangiomata were seen in the liver. 
The angiographic association of similar 
vascular lesions in the pancreas and the 
liver is therefore consistent with either 
metastatic islet-cell tumor or heman- 
giomata in both organs. 

One unusual case of pancreatic metas- 
tasis from adenocarcinoma of the stomach 
was seen (Case 20). The angiographic ap- 
pearance was extremely suggestive of islet- 
cell tumor, except that the borders of the 
lesion seemed more clearly demarcated in 
the capillary phase (Fig. 8). The presence 
of a similar lesion in the liver, in this case 
with a known primary, suggested the 
diagnosis of metastatic tumor (Fig. 87). 
Supraselective pancreatic injection has 
been advised as a means of improving 
visualization of small pancreatic tumors.!! 
However, as pointed out by Boijsen and 
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Samuelsson and demonstrated in our case 
(Fig. 10), the injection of a relatively large 
amount of opaque material into a pan- 
creatic arterv, may give rise to the ac- 
cumulation of opaque medium in a limited 


area of the pancreas, causing misinter- 
pretation. 
Differential diagnostic errors may also 


arise from extrapancreatic lesions or struc- 
tures, which overlie the area of the pan- 
creas. Duodenal ulcers penetrating n. the 
head of the pancreas may be mistaken for 
islet-cell adenomas; however, the presence 
of circumferential feeding arteries seems to 
be the clue to the correct diagnosis. Re- 
cently, we have seen such circumferential 
arteries in other cases of penetrating duo- 
denal ulcer. It appears that both the round 
staining and the circumterential vessels are 
secondary to a severe inflammatory reac- 
tion. This appearance should be distin- 
guished from the reticular pattern of islet- 
cell tumor. 

The incidental injection of a relatively 
large amount of contrast material into the 
phrenic artery during celiac angiography 
may densely opacify the left adrenal gland. 
If this shadow 1s superimposed on the area 
of the pancreas, it may simulate an islet- 
cell tumor as was in our case ( Fig. 9). 

A small aberrant accessory spleen may 
simulate an islet-cell tumor in the tail of the 
pancreas. In our case the staining in the 
capillary phase was more clearly demar- 
cated and did not persist into the portove- 
nous phase. In other cases the staining mav 
persist for a longer time? and hilar vessels 
(artery and vein) of the aberrant spleen 
mav be clearly seen (Fig. 12). 

Due to the tortuous course of the splenic 
vein one of its segments seen on end persist- 
ing into the late venous phase may give rise 
to a small dense round shadow superim- 
posed on the tail of the pancreas (Fig. 9). 

Two large nonfunctioning islet-cell tu- 
mors are included in this series (Cases 17 
and 18). The first was an unusually large 
benign nonfunctioning alpha-islet- cell tu- 
mor. To the best of our knowledge this is 
the second case of alpha-cell tumor and the 
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first nonfunctioning benign tvpe visualized 
bv angiography.’ The rich network of 
large pathologie vessels with early venous 
drainage and a nonhomogeneous capillary 
phase ( Fig. 3) is similar to the angiographic 
appearance of malignant islet- cell tumors 
as described by others.2:5.10.11.5.547 These 
tumors are difficult to differentiate from 
panereatic cystadenomas or cystadeno- 
carcinomas which are richly vascularized 
with nonhomogeneous staining in the capil- 
lary phase.*5 1955 The only point in the 
present case that could have helped in the 
differential diagnosis was the presence of 
caleiications usually absent in cvstadenoma. 

Ir. the second patient with a large non- 
functioning malignant. islet-cell tumor, 
early venous filling was even more promi- 
nent and the capillary phase staining was 
more homogeneous. lt appears that the 
rich network of large pathologic vessels, 
the earlv venous filling and the more or 
less homogeneous capillary staining are not 
necessarily features of malignancy, but are 
related to the type and the size of the tu- 
mor. Therefore, in very large tumors a 
firm angiographic diagnosis of malignancy 
is only possible in metastatic lesions are 
demonstrated. 


SUMMARY 


Tais report deals with 20 patients studied 
angiographically with the clinical suspicion 
of islet-cell tumor whether or not such a 
tumor was eventually confirmed. Cases 
were also included in which angiography 
was performed for other reasons and 
arteriographic features simulating islet-cell 
tumer were noted. 

The angiographic features of functioning 
and nonfunctioning benign and malignant 
islet-cell tumors are described. Points of 
differential diagnosis of pancreatic and 
extrapancreatic lesions and structures are 
discussed. 

The inclusion of surgically verified cases, 
examples of false positive and false nega- 
tive diagnosis as well as lesions simulating 
islet-cell tumors and other negative cases 
gives a more reliable picture of the values of 


f 
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angiography in the diagnosis of islet-cell 
tumor. 


Victor Deutsch, M.D. 

Department of Diasueses Radiology 
Chaim Sheba Medical Center 

Tel Hashomer, Israel 
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THE MANY FACES OF ISLET CELL TUMORS* 


By RICHARD C. 





FE NCTIONAL islet cell tumors have 
the capability of producing numerous 
hormones both indigenous to the normal 
pancreas, such as gastrin, secretin, insulin, 
and glucagon; and ectopic, specifically 
melanocyte stimulating hormone (MSH), 
adrenocorticotropic hormone (ACTH), and 
serotonin. 5 H19,16,1520::2*- Each of these 
hormones js associated with a distinct 
clinical syndrome. While some syndromes 
such as the Zollinger-E]Mison syndrome or 
the one associated with hypoglycemia are 
relatively common and well known, others 
are rare and therefore unfamiliar to many. 
During the past 3 vears we have had an 
opportunity to examine several patients 
with the syndromes related to overproduc- 
tion of the indigenous hormones of the 
pancreas. These syndromes are the Wa- 
tery Diarrhea Hypokalemia Achlorhydria 
(WDHA), Zollinger-Fllison (Z.E.), and 
those associated with the overproduc- 
tion of insulin and glucagon. It is the pur- 
pose of this paper to emphasize the clinical 
manifestations of these syndromes. 


REPORT OF CASES 


Case 1. A 44 year old rancher presented with 
a history of intermittent diarrhea of 1 vear's 
duration and a 62 pound weight loss. Hospital 
admission was prompted by delirium and 
irrational behavior which began 1 month 
earlier. On admission, the patient was found to 
be markedly hypokalemic. Barium studies and 
other routine roentgenographic examinations 
done because of the severe diarrhea were 
negative. Gastric analysis showed hypochlor- 
hydria. The patient's diarrhea was continuous 
and profuse, unrelieved by medication. Despite 
vigorous attempts serum potassium levels 
could not be adequately maintained. Because 
of the patient's rapidly deteriorating condition, 
upper gastrointestinal and barium enema ex- 
aminations were repeated but again no abnor- 
mality was demonstrated. Abdominal angi- 
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ography done to rule out vascular anomalies or 
neoplasm revealed a vascular tumor in the 
region of the tail of the pancreas (Fig. 1.7). 
There was a prolonged blush and large draining 
veins could be seen (Fig. 15). Multiple hyper- 
vascular nodules were demonstrated in the liver 
(Fig. 2). These findings were confirmed at the 
time of surgery. The histologic diagnosis of the 
tumor was malignant nonbeta cell pancreatic 
islet cell tumor with liver metastases. Following 
surgery, diarrhea and severe potassium loss con- 
tinued and the patient died 2 weeks thereafter. 


Comment. The Watery Diarrhea Hypo- 
kalemia Achlorhydria syndrome, initially 
labeled "pancreatic. cholera, ? is caused 
by a nonbeta islet cell tumor. The sym- 
toms consist of profuse watery diarrhea, 
hypokalemia, and gastric Ayposecretion. 
The etiologic agent is a secretin-like sub- 
stance. 99 The type of tumor cell Ru 
the islet has not yet been classified; | 
some tumors an increased number of al hs a 
cells has been noted. Kraft ef al,” 
their series of 20 patients, reported id: 
stool volumes averaged 5.8 liters and 
potassium loss assessed in 14 patients 
averaged 350 mEq. per day (average nor- 
mal loss is 13 mEq. per day). 

Since most of the symptoms are referable 
to the gastrointestinal tract in general, and 
to diarrhea in particular, barium studies 
are invariably performed, but are nearly al- 
ways normal. Most of the tumors are too 
small to be detected by the barium ex- 
amination, Therapy is usually delayed be- 
cause the symptoms are rarely associated 
with the correct diagnosis, and only knowl- 
edge of the syndrome may alert the physi- 
cian that the etiology is an islet cell tumor. 
In contrast to the Zollinger-E]ison. syn- 
drome which is also caused by an islet cell 
tumor and may have diarrhea as a prom- 
inent symptom, the WDHA patients with 
few exceptions are achlorhvdric.! Gastric 
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lic. 1. Case 1. (4) Arterial phase of angiography. Note the displacement of vessels in an area adjacent to 


the gastric fundus (arrows). There are also a few tumor vessels present. The main blood supply is from 
the splenic artery. (B) Late venous phase. The densely opacified tumor is well seen. Note the huge veins 


(arrows) draining the tumor. 


and duodenal ulcers are not seen. In many 
patients the serum calcium is elevated, a 
finding which is directly related to the 
severity of the diarrhea. Patients have 





Capillary phase during selective 


Case I. 
hepatic artery injection. Note the mottled appear- 
ance of the liver due to the multiple metastases. 
The somewhat distended gallbladder is well seen 
(arrow). 


FIG. 2. 


undergone neck exploration because of the 
hypercalcemia, but in none was there 
evidence of parathyroid adenoma. With 
the removal of the pancreatic tumor, the 
serum calcium return to normal. 
Glucose metabolism mav also be altered, 
perhaps due to the potassium deficiency. 
Approximately. one-half of the tumors re- 
ported have been malignant. Most of these 
have had metastases at the time of surgerv. 
The tumors have been located principally 
in the body and tail of the pancreas and 
have ranged in size from 1 to 7 cm. The 
treatment is surgical and the prognosis de- 
pends upon early diagnosis. When no 
metastases are present, the lesions are po- 
tentially curable. However, the average 
length of survival of patients with metas- 
tases has been only 1 vear. 


levels 


Case 1r. This 43 year old male had several 
hospital admissions because of severe upper 
abdominal pain, intermittent diarrhea, and 
history of ulcer disease. Because his pain be- 
came progressively worse he was readmitted. 
During the past 6 months the patient lost 2; 
pounds of weight. Gastric secretion studies 
showed basic acid secretion 
mbq./hr. which, following stimulation with 
betazole hydrochloride, rose to 65 mEq./hr. 
serum gastrin levels were elevated to 650 to goo 
ug. per milliliter. Roentgenograms 


values ot 42 


showed 
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gastric hypersecretion, probable ulcer in the 
second part of the duodenum (Fig. 3), and a 
small bowel pattern suggestive of a malabsorp- 
tion syndrome (Fig. 4). Because of a question 
of sprue, the patient was treated with a gluten 
tree diet for several weeks with no significant 
clinical improvement. The patient underwent 
an abdominal exploration at which time a large 
nodule in the junction betwen the head and the 
body of the pancreas was found. The nodule 
was excised, and the diagnosis of nonbeta cell 
tumor of the pancreas was made. A subtotal 
gastric resection. was performed. The patient 
has done well following surgery. 


Comment. The Zollinger-Ellison svn- 
drome results from a nonbeta cell tumor of 
the pancreas. The tumor cell type within 
the islet is not definitely known. The delta 
cell has been implicated by some authors." 
A gastrin-like material has been isolated 
trom the tumor and is considered the 
etiologic agent. 

Gastric hypersecretion ulcerations, hy- 
peracidity, and enteritis are the hallmark of 
this syndrome. However, according to El- 
lison and Wilson,’ in approximately 5 per 





lic. 3. Case rr. Spot roentgenogram taken during 
upper gastrointestinal examination showing an 
ulcer (arrow) in the second part of the duodenum. 
The duodenum distal to the ulcer is distended and 
filled with secretions. 
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lic. 4. Case iri. Roentgenogram made during small 
bowel series shows dilatation and segmentation of 
the barium in the jejunum and proximal ileum. 
There was significant irritability and hyper- 
motility of the distended loops. 


cent of the cases, achlorhydria or hypo- 
chlorhydria have been found. This may be 
related to the severe diarrhea which was 
present in 40 per cent of patients. Diarrhea 
was the sole presenting symptom in 7 per 
cent of the cases. Approximately 6o per 
cent of the tumors were malignant, and the 
majority had metastases at the time of 
surgery. The presence of generalized micro- 
adenomatoses, multiple tumors, and a high 
incidence of malignancy with liver metas- 
tases, serves to limit the importance of 
tumor resection. Zollinger and Ellison 
advocate as the treatment of choice total 
gastrectomy and, where feasible, tumor re- 
section. [n many instances death has been 
from multiple operations and other com- 
plications of the ulcer diatheses, frequently 
related to the delayed diagnosis. Ellison 
and Wilson? state that approximately 80 
per cent of the patients have been symp- 
tomatic for 1 year or longer prior to es- 
tablishment of the correct diagnosis. In 
25 per cent of patients with the Z.E. syn- 
drome other endocrine adenomas, par- 
ticularly parathvroid and pituitary, occur 
simultaneously. 


Case 111. A 58 year old man was admitted to 
the University of Utah Medical Center because 


of sudden personality changes characterized by 
aggressive and disoriented behavior. Significant 
C 


- ^ 


findings were 24 hour fasting blood surgars 
below 40 mg. per cent. Angiography demon- 
strated a well circumscribed area of vascular 
blush with neovascularity and enlarged drain- 
ing veins (Fig. 5, Zand B). At surgery islet cell 
adenoma was found. The patient's symptoms 
disappeared following surgery. 


Cominent. Probably the best known and 
most common of the islet cell tumors is the 
beta cell tvpe, the so-called insulinoma. 
“Whipple’s triad,” first enunciated in 1938, 
remains the basis for the diagnosis in most 
cases: (1) fasting blood sugar below 40 mg. 
per cent; (2) symptoms which can be pro- 
voked by fasting; and (3) relief of symp- 
toms and hypoglycemia by glucose." 

In nearly all patients the symptoms can 
be provoked by 24 to 48 hours prolonged 
fasting. The symptoms mimic other more 
common clinical entities, such as Central 
Nervous System organic lesions and other 
behavioral disorders. Personality changes, 
particularly aggressive and antisocial be- 
havior, seizures, and positive neurologic 
deficits are common presenting symptoms. 
The pathophysiology is the inappropriate 
secretion of insulin or an insulin-like sub- 
stance: and according to Levin,” the most 
common causes for spontaneous hypo- 
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glycemic episodes after the age of 4 are 
functional disorders or beta cell islet tumors 
of the pancreas. Ninety per cent of the 
tumors are benign. In 10 per cent multiple 
tumors are present. The distribution of the 
tumor is equal throughout the pancreas. A 
small number (2 per cent) of beta cell islet 
tumors arise ectopically, most often in the 
duodenal wall. An association of these 
neoplasms with adenomas elsewhere, par- 
ticularly in the parathyroid and pituitary, 
is common —a relationship which appears 
higher in patients with diffuse adenomatous 
islet involvement, multiple tumors, and the 
occurrence of the disease in the first and 
second decades of life. 


Case iv. A 42 year old woman who pre- 
sented with mild diabetes, an enlarged liver, 
and bullous eczematoid dermatitis of the ex- 
tremities. Liver scan with I?! rose bengal demon- 
strated 2 “cold” lesions in the right lobe of the 
liver. Abdominal angiography showed a tumor 
blush in the tail of the pancreas and splaying 
of intrahepatic vessels in areas corresponding 
to the 2 lesions seen on the scan (Fig. 6, 4 
and B). Exploratory laparotomy and biopsy of 
the pancreatic and liver lesions showed malig- 
nant islet cell adenoma— alpha cell type. A 
local resection of the pancreatic lesion. was 
undertaken. Despite surgerv, there had been 
slow but definite progression in the severity of 
the diabetes. 





lic. 5. Case rir. (4) Arterial phase of splenic artery injection shows early tumor vessels near the hilum of 
the spleen (arrows). (B) Note the dense blush of the tumor on the venous phase (arrows). 


VoL. tig, No. 3 

Comment. The alpha cell type tumor is 
the least common of the islet cell tumors. 
The etyiologic agent is glucagon, which 
when hypersecreted produces a state of 
hyperglycemia. The first case was reported 
in 1966.” Since then a few isolated case re- 
ports have appeared in the literature." 
Chemical and ultrastructure studies in- 
dicate the alpha cell nature of these tumors. 
Abnormal carbohydrate metabolism. and 
chronic skin lesions, both nonspecific signs, 
have been common denominators in the 
few reported cases. Lack of response to 





Fic. 6. Case rv. Celiac arteriograms. (4) Arterial 
phase. Note the tumor in the region of the splenic 
hilum (arrow). The marked displacement and 
splaying of vessels caused by large hepatic metas- 
tases 1s also clearly noted. (B) Venous phase. The 
primary tumor is distinctly seen around the hilum 
of the spleen (arrows). Avascular metastases 
occupy most of the upper two-thirds of the liver. 
Smaller avascular lesions are present in the lower 
part of the right lobe of the liver. 
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intravenous glucagon which normally re- 
sults in a rapid rise in serum insulin and 
glucose can be used as a screening test. 


DISCUSSION 


The 4 cases which have been presented 
are out a few examples of the manifold 
clinical syndromes associated with islet 
cell tumors. These tumors may be func- 
tional or nonfunctional. The functional 
variety has the potential to produce any 
one or more of several hormones, each most 
likely related to a specific cell type within 
the slet. Alpha and beta cells have been 
definitely linked to glucagon? and insu- 
lin? production, respectively. The cell 
type of the other hormones are not yet 
identified with certainty. The hormones 
produced may be indigenous to the pan- 
creas or ectopic. The cases presented in this 
paper include the svndromes related to the 
indigenous hormones (secretin, gastrin, 
insulin, and glucagon). At the light micro- 
scope level, regardless of hormone produc- 
tion, the tumors themselves closely re- 
semble each other. They also are often 
histologically indistinguishable from car- 
cinoid of the gastrointestinal tract or 
bronchi, which are serotonin producers.?.!! 
The hormone production potential is shared 
with several tumors outside the pancreas: 
oat cell carcinoma; medullary thyroid 
carcinoma; thymoma; neuroblastoma; and 
ovarian teratoma— all tumors that show a 
close morphologic similarity to the islet 
cell variety. Several authors have postu- 
lated that this entire spectrum of tumors 
arises from a common cell with multiple 
hormone producing potential. Weichert 
et al. feel that this totipotential cell may 
be neurectodermal in origin, perhaps the 
argertafhin cell or a precursor. 

The radiologist plays a pivotal role in 
the evaluation of the 2 primary gastroin- 
testinal syndromes, Z.E. and WDHA. The 
WDHA patients present with diarrhea, 
often continuous, and the Z.E. patients 
with gastric hypersecretion and multiple 
ulcers. While the diagnosis of the Z.E. syn- 
drome can be made on upper gastroin- 
testinal examination if atypical ulcers, gas- 
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Fic. 7. Angiogram of a highly vascular large 


nonsecreting islet cell tumor, 


tric hypersecretion, and a pattern of en- 
teritis in the proximal small bowel are pres- 
ent) the diagnosis of WDHA syndrome is 
usually established only after angiography 
is done. 

The glucose related tumors, insulinomas 
and glucagonomas, are usually diagnosed 
before the patients are seen in the N-ray 
Department. Here the role of the radi- 
ologist IS generally to confirm the clinical 
impression and possibly to localize the le- 
sion. Localization is important since many 
of the tumors are small and cannot be 
palpated during surgery. In addition, an- 
giography can serve to document the pres- 
ence or absence of metastases. The angio- 
graphic findings of these tumors have been 
well described.! 45:2? Vascular lesions have 
been demonstrated in a high percentage of 
cases. Insulinomas, the most reported of 
these tumors, have been identified up to 
7c per cent of the time preoperatively.” 
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Angiographically as well as histologically, 
the different tumors cannot be distin- 
guished one from another." When demon- 
strated, all appear as well circumscribed 
vascular tumors with a late capillary blush. 

The clinical symptoms of the nonfunc- 
tioning islet cell tumors usually relate to 
the size of the tumor and to the presence 
of metastasis. The symptoms are non- 
specific: pain; weight loss; occasionally 
gastrointestinal bleeding; etc. Large tumors 
can be diagnosed on barium studies, small 
ones only by angiography. The tumors, es- 
pecially the large ones, are very vascular 
and easily recognized on the angiogram 
(Fig. 7). 

When tumors producing aberrant hor- 
mones are present, the clinical symptoms 
will relate to the produced hormones. Thus, 
corticotropin secreting islet cell tumors will 
produce a Cushing’s like syndrome. A 
strikingly high number of the patients with 
these aberrant tumors. show hyperpig- 
mentation of the skin and an increase 1n 
plasma level of melanocyte stimulating 
hormone (MSH). However, like other 
ectopic sites of corticotropin producing 
tumors, the clinical features may be quite 
subtle, and only a high degree of suspicion 
will result in a correct diagnosis." 

Carcinoid syndrome, clinically charac- 
terized by flushing, diarrhea, and elevated 
blood levels of serotonin and s5-hydroxy- 
indolacetic acid in the urine, may also be 
produced by islet cell tumors. 

Despite the great differences in the clin- 
ical manifestations of these tumors, angiog- 
raphv remains the method of choice for 
roentgenographic demonstration of the le- 
sions. It is hoped that this review will serve 
to better the understanding of the “many 
faces" of the islet cell tumors. 

SUMMARY 

'The clinical symptoms of the varietv of 
syndromes associated with islet cell tumors 
are described. Islet cell tumors have the 
potential to excrete a variety of endogenous 
and exogenous hormones and consequenth 
a varietv of clinical syndromes result. 


Navies bo Agri 

Case reports of patients with Zollinger- 
Ellison, WDHA, insulinoma, and glucagon 
secreting tumors are presented. The Z.E. 
and WDHA syndromes are primarily gas- 
trointestinal syndromes and the radiol- 
ogist plays a pivotal role in establishing 
the diagnosis of these patients. In the 
glucose relating tumors, the insulinomas 
and glucagonomas, the main role of the 
radiologist is in confirming clinical impres- 
sion and localizing the lesion. 

Early diagnosis is important because all 
these tumors are potentially malignant and 


cure can only be achieved if they are de- 
tected prior to the dissemination of me- 
tastases, 


P. Ruben Koehler, M.D. 
Department of Radiology 
University of Utah Medical Center 
go North Medical Drive 

salt Lake City, Utah 84112 
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SELECTIVE ARTERIOGRAPHY IN THE DIAGNOSIS 
OF CHRONIC INFLAMMATORY 
PANCREATIC DISEASE* 





NEWARK, NEW TEESEY 


ESPITE its frequency, chronic. pan- 
creatitis has always been a most dif- 
ficult disease to diagnose correctly. The 
svmptoms produced mav be nonspecific, 
the laboratorv findings are generally in- 
conclusive and the clinical signs are vague. 
We have attempted to diagnose chronic 
pancreatitis by angiographic methods. We 
believe angiography to be the best means 
available because of its accuracy. 


MATERIAL 

Selective superior mesenteric and celiac 

arteriography was performed in 84 patients 
suspected of having pancreatic disease. 
Three of these patients had clinical and 
laboratory findings that were compatible 
with the initial onset of acute pancreatitis. 
Because there were no definite diagnostic 
arteriographic findings, these cases were 
eliminated from our study. Of the remain- 
ing 81 patients, pancreatic carcinoma was 
arteriographically indicated and surgically 
confirmed in another 3 cases. These were 
also eliminated from this series. 

The final 78 cases were studied because: 

à. chronic. pancreatitis was clinically 
suggested, 

b. conventional roentgenographic stu- 
dies indicated the presence of pseudo- 
cyst or pancreatic calcification, 

c. clinical and laboratory findings ruled 
out other diseases and chronic pan- 
creatitis was thus considered by pro- 
cess of elimination, and 

d. chronic pancreatitis was a differential 
diagnosis. 


Or the 78 cases studied, 44 underwent 
surgery on the basis of the angiographic 
evidence observed (Table 1). Of these 44 
patients, our positive results were con- 
hrmed both surgically and pathologically, 
either by subtotal pancreatectomy or bv 
pancreatic biopsy in $6 per cent of them. 
In g more cases (20 per cent) our positive 
findings were supported by surgical in- 
spection only. Surgery revealed only 1 
false-positive (2 per cent) and 1 false- 
negative (2 per cent) cases. Angiograph- 
ically equivocal findings were obtained in a 
total of 7 cases (14 per cent). 

Turty-five of our patients were not sub- 
jected to surgerv, although chronic pan. 
creatitis was angiographically indicated in 
33 of them. Of these, 24 cases (68 per cent) 
showed clinical, laboratory and roentgeno- 
graphic evidence of chronic pancreatitis 
either before angiography was performed 
or om re-evaluation of the clinical data after 
angiography gave positive indication of 
chronic pancreatitis. In this same group, 
on the basis of clinical evidence only, an- 
giography was falsely positive in g cases 
(22 per cent), falsely negative in one (2 per 
centi and equivocal in one (2 per cent), 

To summarize, angiographic findings 
positive for chronic pancreatitis were con- 
firmed by surgical inspection, pathologic 
examination or clinical, laboratory and 
conventional roentgenologic studies in a 
tota! of $9 out of 78 cases or 75 per cent. 
Angiography gave false-positive results in 
10 cases (13 per cent), false-negative re- 


* Presented as a Scientific Exhibit at the Seventy-third Annual Meeting cf the American Roentgen Ray Society, Washington, D.C., 


October 31-6, 1972. 


T Associate Professor of Radiology, Department of Radiology, College of Medicine and Dentistry of New Jersey, Harrison S. Mart- 


land Medical Center, Newark, New Jersey. 


£ Professor of Surgery, Department of Surgery, College of Medicine and Dentistry of New Jersey, — 
$ Associate Professor of Pathology, Department of Pathology, College at Medicine and Dentistry of New Jersey. 
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Tage I 
SUMMARY OF ANGIOGRAPHIC FINDINGS 
Angiographic A indings 
Diagnostic Methods Veit ii tineis M en 
Positive | Equivocal , “Negative 
Tissue diagnosis of chronic pancreatitis, pseudocyst or abscess 26 2 o 
Surgical inspection suggestive of chronic pancreatitis: no tissue taken 7 3 
Surgical inspection not suggestive of chronic pancreatitis : | 4 C 
Clinical, laboratory and roentgenographic findings suggestive of chronic : 
pancreatitis before angiography 12 | 
Re-evaluation of clinical findings after positive angiogram compatible | 
with chronic pancreatitis 12 O C 
Re-evaluation of clinical findings after positive angiogram could not. 


confirm chronic pancreatitis 


Table summary: 45 per cent of cases angiographically positive confirme d surgically and/or pathologically 


go per cent positive angio- 


graphically supported by clinical evidence; 2g per cent false positive, Negative and equivocal, 


sults in 2 cases (2 per cent), and equi- 
vocal results in 8 Instances (10 per cent). 

The presenting complaint in all patients 
subjected to arteriography 
either progressive, excruciating abdominal 
pain or several recurrent episodes of acute 
abdominal distress. Other, more common 
manifestations noted in these patients 
were marked weight loss, anorexia, nausea, 
intermittent ethanol intake. Examination 
In most cases 
varying degrees of upper abdominal ten- 
derness. Occasionallv, a palpable mass with 
poorlv defined margins was noted. The 
rest of the physical examination was es- 
sentially noncontributarv. Laboratory stu- 
dies in some acutely il patients indicated 
elevated amylase and lipase levels in both 
blood and urine and increased serum biliru- 
bin levels in others. The majoritv of the 
patients, however, suffered vague abdom- 
inal pains and. weight loss without eleva- 
tion of the pancreatic enzvme titer. Other 
laboratory studies, including liver function 
tests, were mosi within normal limits, 
except for a small number of cases who had 
associated cirrhosis. 

Conventional roentgenologic examina- 
tions consisting of plun roentgenography 
and barium contrast studies of both upper 
and lower gastrointestinal tracts were in- 


terpreted as normal in. the majority of 


benign 


cases. Associated gastrointestinal 


consisted of 


revealed the presence of 


disease, chiefy peptic ulceration, was 
present in less than to per cent of the pa- 
tients. Varving degrees of pancreatic calci- 
fication were found in 5 per cent of the pa- 
tients studied. Widening of the dicendi 
loop or extrinsic pressure on the stomach 
were encountered in 15 per cent of cases. 
At laparotomy, gross abnormalities in 
the abdominal viscera were noted. Four 
patients had ascites with or without a col. 
lection of high amylase peritoneal effusion, 
especially on the left side. 
Correlation of pancreatic 
findings with surgical evidence was at- 
tempted. Resection of the distal go per 
cent of the pancreas ez bloc with the spleen 
was carried out in 15 cases. Pancreatic 
biopsy was performed in an additional 11 
cases. In those patients not subjected to 
POE resection, inspection and palpa- 
tion of the pancreas also helped to assess 
the angiographic diagnosis. More com- 
monly, plastic changes consisting of nodu- 
larity, fibrosis, cyst formation and cal- 
cihication were present. Cystic changes in 
the pancreas were generallv found within 


angiographic 


the substance of the gland and were not 
more than 3-5 cm. in diameter. In some 


instances, large collections of peripancrea- 
tic exudate were encountered. Occasionally 
collections of free peritoneal fuid with ich 
amylase titers and intraabdominal fat ne- 
crosis were present. 
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TECHNIQUE 

A fine degree of technical skill is required 
for successful angiogray dhie examination of 
the pancreas because E blood supply to 
this organ is relatively small. Success fur- 
ther depends upon optimal opacification 
of the pancreatic arteries. For this reason, 
routine celiac. and superior mesenteric 
arteriographies must be performed to al- 
low for the normal variations which occur 
between these major arteries in supplying 
the pancreas. 

We use a moderately stiff, No. 7 French 
BD Green catheter with a single curve, 
occasionally a J-shape, and modified to 
conform to the individual’s arterial path- 
way and size. The catheter is introduced 
by the seldinger technique of percutaneous 
femoral puncture. 

To obtain good arteriograms of the pan- 
creas, we find it essential to ER our 
contrast medium injections according to 
the rate of blood flow in the celiac and ‘or 
superior mesenteric arteries. This is 
achieved by administering a test injection 
estimated to the approximate rate of ar- 
terial blood flow under Huoroscopic control 
and by v me record. In most cases this 
is about 12 cc. 'sec.; therefore, 6 cc. of 
contrast eon Is injected in } sec. by 
automatic injector. If, under these con- 
ditions, contrast material regurgitates into 
the aorta, the arterial flow rate has been 
exceeded and the rate of contrast medium 
injection is correspondingly reduced. If, on 
the other hand, the contrast material ap- 
pears to be diluted ( (bv visual estimation) 
or 1s rapidly moved, the arterial flow is in 
excess of the injection rate and the latter 
is increased. Further test injections are 
made, as necessary, with estimated al. 
terations in the contrast medium injection 
rate used. We prefer to use vascoray as 
contrast medium (iothalamate, meglumine 
52 per cent, sodium 26 per cent). A 3-0 to 
3.5 second injection of vascoray is given 
with total velie adjusted to the arterial 
dd rate. This ordinarily represents 40-50 

c. of contrast medium. 

W e employ a film program that ade- 
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quately covers the entire splenohepato- 
portal system and includes 2 films per sec- 
ond for 3 seconds, 1 film per second for 5 
seconds, and 1 film every 3 seconds for i8 
seconds. This program thus provides a 
tota. of 17 films in 26 seconds. 

In me to obtain the best possible 
visualizations, we have found it necessary 
to refine our filming technique. We use a 
short exposure time, 0.035 sec., to prevent 
blurring of the arteries by "| This 
requires a generator capable of delivering 
an 850 ma. current. A small, 1 mm. focal 
spot and low voltage (75-85 kv.) are re- 
quired. For best results, we use a Vacuum 
Cassette CP 420 changer with Kodak 
RPR film. This helps eliminate scattered 
radiation and provides finer. resolution. 
The stereo method is routinelv used for a 
three-dimensional concept which is of great 
assistance In the identification of individual 
vessels and in the often difficult deter- 
mination of vessel position. This is followed 
bv the use of the magnification technique, 
focused on the pancreas, which is very 
helpful in detecting minute vascular 
C ae such as rat-tailing and small artery 
beadmg. 


RESULTS 
ANGIOGRAPHIC FINDINGS 
(Table 11) 


fly pervascularity. The pancreatic 
blood supply is quite small and incon- 
spicuous. However, by employing a fine 
degree of technical care including magni- 
fication, the arterial network is recogniz- 
able m nearly ul cases. The arterial supply 
for the head of the pancreas and its un- 
cinate process arises from the gastroduo- 
denal artery branch of the celiac which 
hod the Pc pancreatic arcade (Fig. 
t, Æ and B). This anastomoses with the 
inferior pancreatic arcade of the superior 
mesenteric artery. The pancreatic head, 
there ‘ore, has a bidirec v4 ul flow from the 
celiac and superior mesenteric arteries. In 
the Pew of cases, the pancreatic 
arcades can be fullv visualized by celiac in- 
jection. Occasionally, however, the superior 
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Tase IH 
FREQUENCY OF FINDINGS 
(Based on 76 cases) 
Angiographic Feature No. of Cases 
1. Hypervascularity 45 
2. Hypovascularity 1S 
3. Enlargement (partial or generalized, 
without large detectable cyst) 22 
4. Pseudocyst and abscess 8 
g. Vascular irregularity 74 
6. Nonfunctioning splenic vein LI 
7. Calcification 5 
8. Pancreatic blush =O 


mesenteric injection dominates  bidirec- 
tional flow and the pancreatic arcade 15 
more readily visible eva this route. 

Those arteries that supply the body and 
tail of the pancreas show a great degree of 
normal variability and originate from the 
splenic artery. Sometimes, as a normal 
variation, the superior mesenteric artery 
supplies all or part of the tail and, or body 
of the pancreas (Fig. 24). Superselective 
injection of the splenic or gastroduodenal 
arteries or the inferior pancreatic arcade 
favors improved visualization of this ar- 
terial supply and its anastomoses. 

In the active stages of chronic pancrea- 
titis, partial or total hypervascularity of 
the organ is observed (Fig. 1, Æ and B:2A: 
and 3B). This is most often associated with 
irregularity and tortuosity of small arterial 
twigs. We have observed pancreatic hyper- 
vascularity in some normal individuals who 
had no clinical suggestion or laboratory in- 
dication of disease. In these instances, how- 
ever, the other arteriographic signs of 
chronic pancreatitis were absent. 

In severe fibrosis of the pancreas and in 
cases of calcification, we have observed 
hypovascularity instead of hypervascu- 
larity. Other changes, such as arterial 
beading and irregularity must then be 
relied upon to indicate the true nature of 
the disease. 

2. Arterial irregularities. This involves 
small arterial branches which are beaded 
and tortuous. Unlike carcinoma of the 
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pancreas, the large-caliber arteries do not 
show any encasement or segmental nar- 
rowing as some authors have reported’” 
(Fig. 6, B and C). This helps to differentiate 
the 2 entities. Also, the diffuse or multi- 
focal distribution of arterial beading 1s 
characteristic of an inflammatory. process. 





Fic. 1r. Hypervascularity, blush and enlargement 
localized to the head of the pancreas. (4) Late 
arterial phase of celiac injection shows increased 
vascularity of the head. The blush has already 
appeared and outlines the enlarged organ (arrows). 
The lower arrows point to the uncinate process. 
The rest of the pancreas does not show hyper- 
vascularity or blush. (B) Superselective injection 
of the hepatic artery and use of the magnification 
technique have improved the demonstration of 
small vascular irregularities and beading of the 
uncinate process. 
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Fic. 2. Tail and body supplied by superior mesenteric artery. (4) The entire body and tail of the pancreas 
are supplied by a jejunal branch of the superior mesenteric artery (small arrow). Vascular irregularity ot 
arterial twigs and hypervascularity of the tail and body are noted. Retrograde filling of the gastroduodenal 
artery (large arrow) v/a inferior pancreatic arcade is seen. (B) Capillary phase. Diffuse, dense blush out- 
lines the enlarged tail and body which show an irregular border (arrows). 


Beading of arterial twigs is best recognized 
by the magnification technique (Fig. 15; 
and O77). 

The tortuous and beaded arterial twigs 
resemble arteriosclerotic disease; however, 
practically all of our patients were below 
the age for atherosclerosis and there were 
no other associated arterial irregularities 
in other visceral branches to cause any 
diffculty in differentiation of these 2 pat- 
terns. In addition, the presence of asso- 
ciated pancreatic blush, as will be de- 
scribed, has not been demonstrated in 
studies of the celiac axis in elderly pa- 
tients. This further rules out the possibility 
of arteriosclerotic disease. 

3. Pancreatic blush. A 3-4 second injec- 
tion of contrast medium into the celiac 
axis does not produce any staining of the 
pancreas in the capillary phase. Occa- 
sionally, there is a faint "blush" when 
there is a normal hypervascularity of the 
pancreas, but this is not associated with 
the above vascular changes and in these 
normal cases the blush is homogeneous. 


Superselective and excessive injection of 


the pancreatic arteries also produces a 
blush which again is not associated with 
vascular irregularity and beading. The 
blush associated with chronic pancreatitis 
is diffuse and involves large areas of the 
pancreas (Fig. 1,7; and 28). This blushing 
is nonhomogeneous and sometimes outlines 
the entire organ (Fig. 3C). The blush 1s 
best visualized from the end arterial phase, 
during the capillary phase and into the 
earlv venous phase, or within 9 seconds of 
injection. After g seconds, the blush 
rapidlv disappears. 

Blushing is the single most common 
diagnostic finding. Four of our patients 
exhibited pancreatic calcification in plain 
roentgenograms. Identification of the blush 
in these calcified areas was difficult but 
could be readily seen in the other regions. 

4. Pancreatic enlargement and vessel dis- 
placement. All or part of the inflamed pan- 
creas may be enlarged. This is best recog- 
nized in those phases where pancreatic 
blushing is seen (Fig. 1,7; and 28). In most 
cases, enlargement of the blushed organ 1s 
due to multiple small cystic changes which 
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Frc. 3. Acute recurrent stage of chronic pancreatitis. All signs of chronic pancreatitis are present. (4) Extrin- 
sic pressure noted on the lesser curvature of the gastric antrum by the inflamed organ. (B) Late arterial 
phase of celiac arteriography. Hypervascularity, vascular irregularity of small arterial twigs and blushing 
are observed. (C) A dense blush of the entire organ is seen. Note the irregular border of the enlarged, 
inflamed organ (small arrowheads). The gas-filled, second portion of the duodenum outlines the contours 
of the head of the pancreas (large arrowheads). (D) Venous phase. Nonfunctional splenic vein; the spleen 
drains via several collateral veins. This type of varicosity is difficult to visualize by barium study, as is this 


case, and would not cause bleeding. 


give the blush its irregular pattern (Fig. 
4D). Pancreatic enlargement may also be 
caused by swelling of the organ in the acute 
recurrent stage of chronic pancreatitis 
(Fig. 3, B and C). Displacement of the 
pancreatic vessels may also be present in 
the former, but it is not a consistent finding 
(Fig. 4.7). Marked displacement of the 


vessels indicates the presence of a large 
pseudocyst and the stereo technique is of 
great assistance in the identification of dis- 
placement in the anteroposterior direction 
which is otherwise easily missed (Fig. 54). 

s. Nonfunctioning splenic vein. In 14 per 
cent of our cases, the splenic vein was not 
visualized or, despite faint visualization, 





liG. 4. Dense blush, multiple small cystic changes and large pseudocyst. (4) Superselective gastroduodenal 
injection. There is good visualization of the entire pancreatic head arterial supply which is displaced by 
multiple small cystic changes. (B) Capillary phase. There is a dense, irregular blush of the head. Multiple 
small radiolucencies correspond to the cystic changes which cause enlargement of this portion of the 
pancreas. The faint smooth border of a large pseudocyst (arrows) impinges upon the gas-filled second por- 
tion of the duodenum. Subselective injection always exaggerates the blush, but this degree of blushing 
cannot be entirely attributed to artifact and indicates inflammation. 


was of small caliber and irregular and 
drainage of the spleen occurred via col- 
laterals, namely the gastroepiploic, mar- 
ginal omental, short gastric and retro- 
peritoneal collateral veins (Fig. 3D; and 
58). In none of these cases, however, was 
there thrombosis or occlusion of the splenic 
vein at surgery. In all cases there were 
varying degrees of splenic enlargement due 
to stasis. We believe that the nonfunctional 
splenic vein could be the result of either 
compression or reaction to the inflamma- 
tory process of the adjacent pancreatic 
bodv and tail. 


DISCUSSION 


While the angiographic findings of car- 
cinoma of the pancreas have been elab- 
orated by several authors,’:4:5!° little has 
been written concerning the angiographic 
manifestations of chronic pancreatitis. Di- 
versity of opinion exists as to the im- 
portance of some of the angiographic fea- 
tures of chronic pancreatitis that have 
been described. Rósch and Bret! have 


observed hypervascularity and pancreatic 
enlarzement in 80 per cent of their 42 
cases. However, Hepp eż a/ have found 
marked hypovascularity without any evi- 
dence of hypervascularization in all of 
their 48 cases. In addition, Hepp eż al. 
and Moskowitz eż al.” have noted narrow- 
ing of the larger arteries surrounding the 
pancreas. Nebesar and Pollard!’ have 
found the diagnosis of chronic pancreatitis 
dithcult with diagnostic accuracy occurring 
in On y 3 out of IO cases. 

Such inconsistent findings have led 
BoiJsen? to believe that angiographic diag- 
nosis of chronic pancreatitis has yet to 
achieve notable accuracy. Our findings 
have indicated that an array of manifesta- 
tions, which varies with the stage of the 
disease, must form the basis for diagnosis, 
not just I or 2 signs. Also, as Boijsen? has 
implied, technical improvement is the most 
Important consideration in reducing the 
number of false-positive and especially 
false-megative diagnoses of chronic pan- 
creatitis. Fredens ef a/5 have suggested 
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Fic. 5. Pseudocyst and nonfunctioning splenic vein. (4) Mid-arterial phase of celiac injection demonstrates 
marked displacement of hepatic, gastroduodenal and left gastric arteries draping around the large pseudo- 
cyst of the head of the pancreas (small arrow). Note that the blush is not noticeable in the inflamed pan- 
creatic tissue immediately adjacent to the pseudocyst. In the tail, away from the cyst, the faint blush and 
mild hypervascularity are readily detectable (large arrows). (B) The splenic vein (upper arrow) is occluded 
by pressure of pseudocyst. The spleen drains via multiple collateral veins. There is moderate splenic 
enlargement that is usually associated with such findings. The thick-walled, infected pseudocyst is rela- 
tively radiolucent. (C) Arterial phase following surgery and drainage of the pseudocyst shows return of 
arterial branches to normal positions. The hypervascularity and vascular irregularity and blush of the 
inflamed tail is now more apparent. These changes are not seen in the head region which was virtually 
destroyed by the inflammatory process. (D) After removal of extrinsic pressure the splenic vein is readily 

draining into the portal vein and the collaterals are no longer visible. The splenic size has returned to 

normal. 


that technical excellence is important in pancreatic blood supply, followed by mag- 
the improvement of diagnostic accuracy in nification for visualization of small vascular 
chronic pancreatitis. It is for this reason changes. 

that we emphasize the previously de- We encountered 3 cases of acute pan- 
scribed technique, including the use of creatitis in the first episode. These patients 
stereoscopic views, for identification of the do not exhibit any consistent diagnostic 
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angiographic features. Displacement and 
enlargement of the major branches of the 
celiac axis, which have been observed by 
Aakhus eż al. are relative findings and re- 
quire comparative study after subsidence 
of inflammation and cannot, therefore, 
provide an adequate basis for diagnosis of 
the disease. 

A diagnosis of acute recurrent pan- 
creatitis should be founded upon recog- 
nition of hvpervascularitv, vascular ir- 
regularity, enlargement of the inflamed 
organ and a dense blush which is best seen 
in the capillary phase. Displacement of 
pancreatic arteries is only seen when there 
is associated cystic formation. 

Correlation of blush intensity to the 
severity of disease is, at best, difficult. It 1s, 
however, directly proportional to the de- 
gree of hypervascularity present, which 1s 
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l'1G. 6. Abscess arising from pancreatic tail. (4) 
The body of the stomach is anteriorly displaced 
by the abscess in this left lateral projection. 
(B) Late arterial phase. The upper major 
splenic arteries are occluded and, at surgery, 
were found to be thrombosed. Fine neovascu- 
larities, supplied by the left gastric artery, are 
seen in the area of the abscess (arrows). (C) 
Capillary phase. The upper half of the spleen 
is infarcted and remains radiolucent. Large 
arrows point to the irregular line demarcating 
this area from the splenogram of the normal 
lower half. Medially, the neovascularization of 
the abscess is better noted (small arrows). Blush 
of the inflamed pancreatic body and tail can be 
seen below the splenic vein which courses along 
the superior border of the organ (lower arrows). 


an indication of the stage of the disease. 

Identification of blush over the vertebrae 
is dificult even using the subtraction 
technique. A good anatomic landmark 1s 
the splenic vein which courses along the 
superior border of the pancreas (Fig. 5D; 
and 6C). The blush of the head is not as 
readilv seen as that of the body and tail 
but the presence of gas in the second por- 
tion of the duodenum provides a helpful 
landmark for recognition of this blush. If 
a large pseudocyst is present, recognition 
of blush in the inflamed pancreatic tissue 
adjacent to the pseudocyst is most dif- 
ficult (Fig. 574). 

Regions of sclerotic or calcifhed pancrea- 
tic tissue exhibit a reduced amount of 
blushing and a paucity of the vasculature. 
As the chronic disease progresses, there 1s 
an increased degree of fibrosis, the organ no 
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longer appears hypervascular, the vascular 
irregularity becomes more pronounced, the 
blush becomes spotty and the organ en- 
largement subsides. 

Finally, although infrequently found, we 
believe that the nonfunctioning splenic 
vein in the absence of adjacent arterial 
encasement is the most specific sign of 
chronic pancreatitis in all stages of this 
disease.* 


SUMMARY 


Use of an improved technique, including 
stereoscopic views and magnification, has 
made selective arteriography the most re- 
vealing test in diagnosing chronic pan- 
creatitis. Our findings were surgically and 
pathologically confirmed in 45 per cent of 
78 cases. In another 30 per cent, con- 
firmation was based on clinical and lab- 
oratory findings. 

Focal or generalized pancreatic blush, 
small arterial beading and irregularity are 
the most common findings. Hypervascu- 
larity and enlargement of the organ in 
acute recurrent or active stages and hypo- 
vascularity in advanced fibrosis were ob- 
served. Nonfunctioning splenic vein, seen 
in I4 per cent of cases, and in absence of 
adjacent arterial encasement, is the most 
reliable sign of pancreatitis of tail and body. 


Mansour Khademi, M.D. 
so Addison Drive 
Short Hills, New Jersey 07078 
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EFFECTS OF PANCREATITIS ON THE SMALL 
BOWEL AND COLON: SPREAD ALONG 
MESENTERIC PLANES* 


By MORTON A. MEYERS, M.D., aed JOHN A. EVANS, M.D. 


NEW YORK, NEW YORK 


HE purpose of this report is to docu- 

ment that localized changes on char- 
acteristic portions of the small intestine 
and colon are produced by the extravasated 
enzymes of pancreatitis which follow def- 
inite anatomic planes. The mesenteric 
pathways most commonly involved which 
direct the spread of the pancreatic enzymes 
to remote sites in the alimentary tract are 
the transverse mesocolon and the small 
bowel mesentery. 


ANATOMIC CONSIDERATIONS 


Virtually all of the pancreas is an extra- 
peritoneal organ. However, the reflections 
of the posterior parietal peritoneum to 
form the 2 leaves of the transverse meso- 
colon result in a nonperitonealized bare 
area. This extends across the lower border 
of the organ anteriorly (Fig. 1). On the 
right, the transverse mesocolon begins at 
the point where the anterior hepatic flexure 
crosses immediately ventral to the second 
portion of the duodenum. The bare area 
thus extends as a broad strip across the 
infraampullary portion of the descending 
duodenum. The ascending colon and the 
proximal, more posterior hepatic flexure are 
completely extraperitoneal. 

The tail of the pancreas, after extending 
across the left kidney, is actually intra- 
peritoneal in that it is incorporated or en- 
sheathed within the leaves of the lienorenal 
ligament. Anatomic continuity is estab- 
lished by the peritoneal reflections con- 
stituting the supporting ligaments of the 
left upper quadrant. Figures 2 and 3 show 
the relationships of the tail of the pancreas 
within the lienorenal ligament to the trans- 
verse mesocolon, phrenicocolic ligament, 





Fic. 1. Relationships of the pancreas to the trans- 
verse mesocolon (1) and small bowel mesentery 


(23. The henorenal (3) and phrenicocolic (4) liga- 
ments are shown. 


and the peritoneal reflections of the de- 
scending colon. The phrenicocolic. liga- 
ment? is attached to the anatomic splenic 
Hexure of the colon and represents the most 
lateral continuity of the transverse meso- 
colen and lienorenal ligament. It thereby 
also marks the site of transition from the 
intraperitoneal transverse colon to the ex- 
traperitoneal descending colon. 

Of further anatomic significance is the 
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lic. 2. Posterior peritoneal reflections of the left 
upper quadrant, demonstrating continuity of the 
transverse and lienorenal ligament 
with the phrenicocolic ligament and the peritoneal 
reflections of the descending colon. The tail of the 
pancreas resides within the lienorenal ligament. 


(After Corning.) 


mesocolon 


fact that the root of the small bowel 
mesentery at its origin near the inferior 
portion of the pancreas is continuous with 
that of the transverse mesocolon (Fig. 1). 
It is in relationship at this point to the mid- 
portion of the transverse duodenum. It 
then extends obliquely toward the right 
lower quadrant to insert, most commonly, 
at the cecocolic junction.? Anatomic con- 
tinuity is thus established along the root 
of the mesentery from the pancreas to 
jejunal loops, ileal loops, and the cecum. 
In this way, mesenteric planes are pro- 
vided for the direct spread of extravasated 
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liG. 3. Drawing of left parasagittal section, empha- 
sizing peritoneal reflections. Note the tail of the 
pancreas within the lienorenal ligament and its 
continuity with the transverse mesocolon and 
phrenicocolic ligament. (After Corning.) 
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pancreatic enzymes (Fig. 4): (1) along the 
mesocolon to the transverse colon. Exten- 
sion along its planes to its lateral limits 
proceeds (a) on the right, to the hepatic 
flexure or, perhaps va the duodenum, distal 
ascending colon and (b) on the left, to the 
anatomic splenic flexure just below the tip 
of the spleen; and (2) along the small bowel 
mesentery to Jejunal loops and the ileocecal 


region. 


I. EFFECTS OF PANCREATITIS ON COLON 

SPREAD ALONG TRANSVERSE MESOCOLON 

The segment of large intestine involved 
by pancreatitis reflects the pathophysiology 
of the disease and the anatomic relation- 








Fic. 4. Sagittal diagram illustrates pathway of exu- 
date from pancreas (P) within the mesocolon to 
the transverse (TC), characteristically 
toward its lower border, and via the small bowel 
mesentery to intestinal loops (ST.) 


colon 
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ships of the pancreas to the fascial planes 
of the transverse mesocolon. Inflammation 
localized to the head of the organ, as most 
typified by acute suppurative pancreatitis, 
may extend to the hepatic flexure or, per- 
haps via a duodenal fistula, to the distal 
ascending colon. Diffuse pancreatitis may 
spread to involve the entire transverse 
colon, with a definite tendency to exert its 
major effects upon the splenic flexure. 


REPORT OF A CASE 


Stricture of the distal ascending colon secondary 
to suppurative pancreatitis. A 76 year old 
white female was admitted with acute severe 
epigastric pain which was constant and non- 
radiating. This was accompanied by nausea 
and vomiting. The pain gradually spread to 
involve the entire abdomen as well as both 
flanks. There was no history of dark urine, 
light stools, hematemesis or melena. 

Eight years prior to admission, the patient 
first noted the onset of intermittent attacks of 
midepigastric pain usually initiated by fatty 
food intake and associated with mild nausea 
and vomiting. The pain was usually relieved 
by vomiting. She was told at that time that 
she had gallbladder disease and was placed on 
a low fat diet. Five years prior to admission, 
following an episode of unrelenting abdominal 
pain, an exploratory laparotomy disclosed a 
large pancreatic abscess involving the body of 
the pancreas. f. aerogenes was cultured. The 
abscess was drained and she did well postopera- 
tively. 

Pertinent physical and laboratory findings 
included generalized abdominal guarding with 
some rebound tenderness and referred pain to 
the epigastrium, leukocytosis and an initial 
serum amylase of 2,800 units (normal 40-140). 
On conservative therapy, the abdominal dis- 
tress improved and the serum amylase quickly 
returned to normal. 

Two oral cholecystographies showed non- 
visualization of the gallbladder. Intravenous 
cholangiography (Fig. 54) revealed a common 
bile duct dilated to 1.6 cm. with incomplete 
obstruction of its distal segment. There was no 
evidence of calculi but the gallbladder failed 
to opacify. Coincident renal excretion strongly 
suggested incomplete obstruction of the right 
ureteropelvic junction at the same level as that 
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involving the common bile duct. This was con- 
firmed on a subsequent excretory urogram. A 
barium enema study demonstrated a circum- 
ferential constricting lesion of the distal ascend- 
ing colon with the appearance of an annular 
carcinoma (Fig. 5, B and C). 

The patient was considered to have recurrent 
acute pancreatitis secondary to biliary tract 
disease, and a carcinoma of the colon. Explora- 
tory laparotomy disclosed a large peripancreatic 
abscess with retroperitoneal extension down to 
and involving the hepatic flexure and distal 
ascending colon, where an extramural inflam- 
matory stricture was encountered. Areas of 
local fat necrosis were present in the transverse 
mesocolon, pericolonic tissue and greater omen- 
tum. No neoplasm was present. The gallbladder 
was chronically inflamed, but contained no 
calculi. A right hemicolectomy with an ieo- 
transverse colostomy, cholecystectomy with a 
negative common duct exploration, and drain- 
age of the peripancreatic abscess were per- 
formed. E. coli and the Klebsiella enterobacter 
were cultured. 


amylase, verifying gross drainage of pancreatic 
juice into the duodenum. A T.tube cholangio- 
gram revealed a sinus tract connection from the 
midportion of the third duodenum to the ex- 
traperitoneal space (Fig. 5D). An upper 
gastrointestinal series then demonstrated gross 
extravasation from the duodenal loop ex- 
traperitoneally toward the right (Fig. 5, & 
and F). The huge sinus drained along the 
superior contour of the proximal transverse 
colon and anastomosing ileum with an exten- 
sion downward in the flank to the original site 
of stricture in the ascending colon. The fistula 
gradually closed clinically and a follow-up Ps 
tube cholangiogram was negative, without 
evidence of extravasation from the duodenum. 
Five and a half weeks after surgery, the patient 
was discharged with the T-tube clamped but in 
place. 


Comment. The mimicry of an annular 
carcinoma by the inflammatory process 
extending from the pancreas is striking. 
The lesion presents as a relatively short 
area of narrowing with apparent shelf-hke 
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lic. $. Acute suppurative pancreatitis. 
(4) Intravenous cholangiogram. Incom- 
plete obstruction of the distal common 
bile duct, with dilatation. Right uretero- 
pelvic junction obstruction is also sug- 
gested at same level. (B) Barium enema 
roentgenogram. Annular constricting le- 
sion of the distal ascending colon. (C) 
Spot roentgenogram shows features of 
the lesion. 
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lic. §. (D) T-tube cholangiogram. Extra- 
peritoneal leak (arrows) originates from 
the transverse duodenum. (E) Upper 
gastrointestinal series. Massive extra- 
peritoneal extravasation draining toward 
original site of stricture shown in C and 
D. (F) Lateral projection documents the 
gross extraperitoneal sinus tract. 
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Fic. 6. Acute pancreatitis. (47) Supine and (B) erect roentgenograms. Dilatation of the transverse 
colon extends to a narrowed segment at the splenic flexure (arrows). 


overhanging margins. The distal ascending 
colon is an unusual site to be involved bv 
pancreatitis. It occurred via a fistula from 
the pancreas to the duodenum and then 
via gross extraperitoneal extravasation 
from the duodenum. Areas of fat necrosis 
were conspicuous along the pathway clearly 
documented by the contrast studies. Ob- 
struction of the common bile duct and 
right ureteropelvic Junction in the same 
plane, in association with the colonic 
changes, indicates tumefactive effusion of 
the anterior pararenal space." 

On plain film roentgenograms, the most 
common abnormality in the large intestine 
seen in cases of acute pancreatitis 1s gaseous 
distention of the transverse colon. This 
often represents a paralytic ileus secondary 
to the extravasated enzymes within the 
transverse mesocolon. It has recently been 
shown that the natural extension of the 
inflammatory process into the phrenico- 
colic ligament may result in severe spasm 
or an incomplete mechanical obstruction 
at the level of the anatomic splenic flexure 
immediately inferior to the tip of the 
spleen.’ The obstruction need not be per- 
manent and may resolve as the pancreatitis 
subsides. Figure 6, 4 and B, illustrates 
dilatation of the transverse colon up to a 
strikingly narrowed segment of the splenic 


Hexure during an acute episode of pan- 
creatitis. Barium enema study 1! week 
after conservative therapy showed no ab- 
normalities, indicating that this was spasm 
due to the irritating effects of the enzymes 
within the phrenicocolic ligament. How- 
ever, if the inflammation is more severe 
and particularly if accompanied by fat 
necrosis, narrowing of the splenic flexure 
with irregular nodular or serrated margins 
and distorted mucosal folds may be found 
secondary to the extramural inflammatory 
infiltrate. A granulomatous and fibrotic 
reaction may then result in a stricture of 
the splenic flexure. 


REPORT OF A CASE 


Stricture of the splenic flexure secondary to 
traumatic pancreatitis. This 47 year old Negro 
male was first admitted because of injuries 
sustained while drinking on the previous day. 
In addition to face and head lacerations, there 
were fractures of the left sth—gth anterior ribs, 
an acutely tender abdomen and moderate dis- 
tention. There was mild left upper quadrant 
and left lower quadrant tenderness. Laboratory 
findings included a leukocytosis, a hematocrit 
of 42 per cent which remained stable, a serum 
amylase of 275-340 units, and negative stool 
gualac tests. À chest roentgenogram showed 
atelectasis and questionable pneumonia at the 
left base and an abdominal roentgenogram 
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Fic. 7. Traumatic pancreatitis. (4) 
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llattening of the inferior haustral contour of the transverse colon. 


Pseudosacculations result on the uninvolved superior borde-. The process ends at the level of the phrenico- 
colic ligament. (B and C) Scalloped narrowing of the splenic flexure on filled and air contrast studies. 
The intramural lesions end precisely at the level of the pF renicocolic ligament. (D) Three months later 


there is a marked stenosis of the splenic flexure. 


revealed gaseous distention of the transverse 
Barium enema examination disclosed 
irregular flattening of the lower border of the 
mildly distended transverse colon (Fig. 224 ha 
Narrowing with irregular nodular defects of the 
splenic flexure were confirmed on fluoroscopy 
with air contrast studies (Fig. 7, B and C). The 
process ended precisely at the level of the 
phrenicocolic ligament. An upper gastrointesti- 
nal and small bowel series was negative. 
Following 1 month of hospitalization and 


colon. 


conse-vative therapy, he was discharged asymp- 
toma-ic. Two months later, he began to have 
daily episodes of lower abdominal cramping 
pain and was readmitted following a barium 
enemi examination demonstrating a severe 
stricture of the splenic flexure (Fig. 7D). 
Complete blood cell count and serum amylase 
determination were within normal limits. Stool 
guaia test was 2-3+ on 2 occasions. 

Surgical resection of the splenic flexure re- 
vealel on pathologic study a chronic inflam- 
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liG. 8. Gas producing abscess of pancreas. (4) Multiple gaseous lucencies in tail of pancreas at site of drain- 
ing catheter. Barium enema roentgenogram demonstrates extension via phrenicocolic ligament to ana- 
tomic splenic flexure with multiple sinus tracts of varying size. (B) Four months later, multiple residual 
sinus tracts are present. (Courtesy of Jeanne Baer, M.D., St. Luke's Hospital, New York, New York.) 


matory process with marked stenosis of the 
colon to a circumference of r.4 cm., secondary 
to traumatic pancreatitis. Histologic sections 
through the area of constriction showed a great 
deal of inhammatory exudate in the mucosa. 
local ot the were 
present. The exudate was comprised mostly of 


ulcerations mucosa also 
plasma cells and lymphocytes and extended 
from the through the 
Granulation tissue and fibrosis were evident 


mucosa muscularis. 


here. There was no evidence of any remnant of 


a diverticulum and no evidence of diverticu- 
losis proximal or distal to the stenotic zone. 


Comment. Asymmetric involvement. of 
the lower contour of the transverse colon 
(Fig. 74) 1s characteristic of extension of 
disease from the pancreas along the trans- 
verse mesocolon." The lesions originally 


demonstrated in the splenic Hexure (Fig. 
7, B and C) are obviously organic and not 
functional in nature and thus indicate 
direct passag of considerable pancreatic 
enzymes into the phrenicocolic ligament. 
A fracture of the left 11th posterior rib 
may result in hemorrhage into this liga- 
ment? but none was present in this particu- 
lar site. From the severe changes in the 
splenic flexure, the possible future develop- 
ment of a fibrotic stricture might have 
been anticipated and serial evaluations by 
barium enema studies obtained. Note- 
worthy is the fact that the process nar. 
rowed the lumen to a diameter of less than 


3 mm. in only 5 months. 


If the inflammatory process erodes 
through the wall of the colon at this site, 
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lG. 9. Acute suppurative pancreatitis. 
(4) Localized changes at splenic flexure 
with transmural erosion leading to fistula 
to small bowel and extraperitoneal sinus 
tract (1). Extravasated enzymes pro- 
gressing along root of small bowel mesen- 
tery have formed an exudative abscess in 
the right lower quadrant which displaces 
distal ileal loops and cecum (2). (B) Fron- 
tal spot roentgenogram of splenic flexure 
shows marked narrowing (arrows) with 
proximal dilatation, fistula to jejunal 
loops, and extraperitoneal sinus tract. 
(C) Lateral projection shows sinus tract 
in phrenicocolic ligament (small arrows) 
extending posteriorly from irregular nar- 
rowed segment of splenic flexure (large 
arrows). (B and C reproduced with per- 
mission of Radiologv.?) 
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liG. 10. Obstruction of the midportion of the trans- 
verse duodenum by pancreatitis extending down 
the mesenteric root. 


extraperitoneal sinus tracts or fistulas to 
adherent small bowel loops may be demon- 
strated (Fig. 8, Æ and B; and 9, 4-C). 


2. EFFECTS OF PANCREATITIS ON DUODENUM, 
SMALL BOWEL AND CECUM: SPREAD 
ALONG SMALL BOWEL MESENTERY 


The inflammatory associated 
with extravasated pancreatic enzymes mav 
disseminate along the root of the small 
bowel mesentery, either for a portion or its 
entire length. 

Compression of the third portion of the 
duodenum may result from an indurated 
mesenteric root. This typically occurs in its 
midportion which may appear sharply cut 
off (Fig. 10), with dilatation and stasis 
proximally. Such a process undoubtedly 
accounts for many instances of the duo- 
denal “ileus” seen in acute pancreatitis. 


process 


REPORT OF A CASE 
Malabsorption and jejunal atrophy secondary 


to chronic pancreatitis. This 58 year old white 
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male suffered from a malabsorption syndrome 
of unknown etiology for a period of 8. vears, 
ultimately resulting in his death. 

ligure 11 shows severe changes involving 
the duodenum and multiple jejunal loops. 

Postmortem examination revealed the pan- 
creas to be extensively replaced by dense 
hbrocollagenous tissue as well as adipose tissue 
with large areas of fat necrosis. The jejunum 
showed atrophic mucosa with occasional areas 
of fine scarring up to 1 cm. in diameter. The 
muscular layers were thin. Interestinglv, 7 
years ante mortem a surgical pathology report 
was said to reveal chronic ulcers and. atrophy 
of the jejunal mucosa. The postmortem pathol- 
ogy impression was chronic pancreatitis. 

Acute pancreatitis mav clinically mimic 
an acute appendicitis, with peritoneal 


signs localized predominantly in the right 

lower quadrant. This is a reflection of the 
| 

process spreading along the length of the 
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lic. 11. Chronic pancreatitis. The most pronounced 
changes in this case involve the duodenum and 
proximal jejunum which are strikingly abnormal 
in appearance. The duodenal loop has a dilated 
moulage-like appearance. The duodenum and 
loops of jejunum have a tubular “‘toothpaste’’-like 
aspect due to the absence of a mucosal relief pat- 
tern. Despite the cast-like appearance, the in- 
volved loops are flaccid, distensible and lack evi- 
dence of fixation, rigidity or thickening. 


Vor. 119, No. 1 


root of the small bowel mesentery to result 
in inflammatory changes of distal ileal loops 
or the cecum. Plain film roentgenographic 
findings may then include localized ileus 
of small bowel loops in the right lower 
quadrant (Fig. 12). This may be a tran- 
sient, irritative phenomenon. At times, it 
may portend the development of an exuda- 
tive abscess which can be demonstrated 
by its displacement of or mass effects upon 
ileal loops and the cecum (Fig. 9.7; 13, 
A and B; and 14). Since this occurs only 
with severe pancreatitis, concomitant ef- 
fects upon other portions of the bowel are 
usually present (Fig. 94; 13, Æ and B: and 
I4). 
DISCUSSION 


Acute inflammation of the pancreas may 
be classified into 4 groups: (I) acute 
edematous pancreatitis; (2) acute hemor- 
rhagic pancreatitis; (3) acute gangrenous 
pancreatitis; and (4) acute suppurative 
pancreatitis. Each may be associated with 
areas of fat necrosis. Waring and Grif- 
hiths? have observed at operation the extra- 
vasated pancreatic enzvmes and inflam- 
matory process infiltrating between the 
layers of the transverse mesocolon and 
into the root of the small bowel mesentery. 
Fat necrosis is most common in these 2 
sites and in the omentum.” 

Baylin and Weeks? reported a case of 
fatal acute hemorrhagic pancreatic necrosis 
and noted the persistent spasm with al- 
teration of the mucosal pattern in the mid- 
transverse colon and splenic flexure on 
barium enema examination. In 1956, Price" 
coined the term "colon cut-off" sign in 
acute pancreatitis for isolated gaseous dis- 
tention of the ascending colon and hepatic 
flexure with sharp delimitation of the gas 
shadow just to the left of the flexure. In 2 
patients, he noted a cellulitis-like process 
spreading from the edematous head of the 
pancreas between the 2 layers of the trans- 
verse mesocolon to the mesocolic border 
of the colon just to the left of the hepatic 
Hexure. Aronson and Davis! documented a 
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ic. 12. Acute hemorrhagic pancreatitis. Extrav- 
asaced enzymes passing down the length of the 
root of the small bowel mesentery produce local- 
ized distention of distal ileal loops (large arrows). 
There is also free intraperitoneal fluid in the pelvis 
(small arrows). 


"cut-off" of gas in the proximal transverse 
color on plain film roentgenograms and a 
persistent irregular annular constriction 
just distal to the hepatic flexure during an 
acute episode of chronic relapsing pan- 
creatitis. The appearance closely resembled 
an annular carcinoma on barium enema 
examination. However, air studies the next 
day and a repeat barium enema examina- 
tion 5 days later demonstrated that the 
lesion was no longer present and it was 
therefore attributed to localized spasm 
from irritation by the acute pancreatitis. 
Since Price's report, however, the term has 
lost its precise definition and has been ap. 
plied to multiple sites of spasm and nar- 
rowing of the colon secondary to pan- 


creatitis. Stuart?" employed it to designate 
collapse with absence of gas in. the mid- 
portion of the transverse colon which ap- 
peared “cut-off”? from the gas containing 
hepatic and splenic flexures. This was a 
constant finding in both supine and erect 
plain roentgenograms of the abdomen 1n 
6 patients with acute pancreatitis. Brascho 
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bic. 13. Acute suppurative pancreatitis. (7) Admis- 
sion roentgenogram shows small bowel ileus pre- 
dominantly in the right lower quadrant (arrow). 
Note the normal relationship of the stomach (S) 
and transverse colon (C). (B) Barium study 8 days 
later documents the presence of an exudative 
abscess displacing distal ileal loops (arrows) at the 
end of the small bowel mesentery and the develop- 
ment of a large pseudocyst in the tail of the pan- 
creas. (Reproduced with permission of Radiology’) 


and co-authors’ found the gaseous dilata- 
tion to involve the ascending and entire 
transverse colon, with the "cut-off" point 
at the splenic flexure. On barium enema 
study, narrowing of the splenic flexure 
with irregular serrated margins and dis- 
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lic. 14. Acute pancreatitis extending the length of 
the small bowel mesentery has resulted in a right 
lower quadrant exudative abscess displacing the 
terminal ileum and cecum (arrows). Changes are 
also seen in the midtransverse colon near the con- 
fluence of the roots of the transverse mesocolon 
and small bowel mesentery. (Reproduced with per- 
mission of Radiology .?) 
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torted mucosal folds may be found sec- 
ondary to the extramural process. Oc- 
casionallv, a significant degree of retro- 
grade obstruction may be met. Schwartz 
and Nadelhaft'? have cited changes in the 
splenic Hexure secondary to pancreatitis 
which may simulate carcinoma. Sahebjami 
and co-authors" reported a patient who 
presented with massive rectal bleeding as 
the major clinical manifestation of acute 
pancreatitis. A persistently narrowed seg- 
ment of colon at the splenic flexure was 
proved at autopsy to be secondary to a 
large hematoma in the hilum of the spleen 
which had dissected along the transverse 
colon and perforated the serosal surface to 
communicate with the lumen at the splenic 
flexure. 

Forlini? reported the first case of stenosis 
of the colon secondary to chronic pan- 
creatitis. The splenic flexure of the colon 
was found to be constricted by an inflam- 
matory mass, and was adherent to the tail 
of the pancreas. Gross and microscopic 
examination of the pancreas showed acute 
and chronic pancreatitis, with fat necrosis. 
Remington ef a/.? reported 2 similar cases 
with roentgenologic findings. In the first 
patient, having a history of surgically 
verified chronic. pancreatitis with definite 
fat necrosis, chronic constipation developed 
10 years later with attacks of left upper 
quadrant pain initiated by bowel move- 
ments. Barium enema examination re- 
vealed a constricting lesion of the splenic 
flexure, interpreted as a carcinoma. At 
operation, the lesion was found to be ad- 
herent to the splenic end of the pancreas. 
Pathologic examination of the resected 
specimen showed an acute and subacute 
granulomatous reaction located extrin- 
sically, but producing secondary thicken- 
ing of the bowel wall with marked nar- 
rowing of the lumen. Both the intact 
mucosa and the outer coats of the bowel 
were found to contain manv inflammatory 
cells. The second patient presented with 
obstipation and cramping abdominal pains 
5 years after an episode of surgically veri- 
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fied acute hemorrhagic pancreatitis. Bar- 
ium enema study revealed a constricting 
lesion at the splenic flexure. At operation, 
the splenic flexure of the colon was found 
to be adherent to the tail of the pancreas, 
and the body and tail of the pancreas were 
defin tely thickened. The base of the con- 
stricted segment contained areas of fat 
necrcsis. Histologic sections of the colonic 
lesion exhibited a chronic inflammatory re- 
actioa and fibrous tissue. 

Previous observations in the literature 
regarding the effects of pancreatitis on the 
smal. intestine are rare and also largely 
anecdotal. Compression of the third duo- 
denun by an indurated mesenteric root 
In acute pancreatitis was noted by Simon 
and .erner.'? It has long been recognized 
that "sentinel loops" from localized para- 
lytic ileus of the jejunum may accompany 
pancreatitis” Glenn and Bavlin? noted 
jejunal changes characterized by marked 
persistent spasm of some segments and 
appa-ent dilatation of others, with coarsen- 
ing of the mucosal folds. Functional 
changes of spasm in the ileocecal region 
were observed in 1 reported case. 

Some of the migratory aspects of pan- 
creat.tis have been illustrated by Poppel.” 
In many instances, the inflammatory col. 
lecticns presented at a distance as the 
initial phase of the disease. Pancreatog- 
raph- was found useful to demonstrate 
the fstulous communications between the 
pancreas and these inflammatory. collec- 
tions 

Of interest are the vascular lesions de- 
scribed by Rich and Duff? In their series 
of cases of hemorrhagic pancreatitis they 
found a peculiar type of vascular necrosis 
involving the adventitia, media, and in- 
ternal elastic lamina. The first alterations 
in tke media were always found in the 
outer layer, the muscle fibers of which ap- 
peared necrotic, while those near the intima 
rema ned intact. The damage in most 
cases however, proceded rapidly to in- 
volve the entire thickness of the vessel 
wall with final destruction of the intima. 


164 Morton A. Meyers 
It was these vascular lesions, which they 
were able to reproduce experimentally by 
use of trypsin, that they believed explained 
the hemorrhage seen in hemorrhagic pan- 
creatitis. 

It appears reasonable to assume that 
these same pancreatic enzymes, liberated 
out of the pancreatic bed and dissem- 


scribed, have similar effects upon the vascu- 
lature of the bowel,  Microaneurysms, 
stenoses and occlusions have been described 
in mesenteric vessels following acute pan- 
creatitis. The fibrotic strictures, either in 
the small bowel or in the colon, may there- 
fore be on an ischemic basis. Many of the 
pathologic features in the case of severe 
jejunal changes included in this report sub- 
stantiate this possibility, although un- 
fortunately the operative specimen in- 
cluded no mesentery for evaluation. In 
ischemic colitis, the commonest site in- 
volved is the splenic flexure and some cases 
progress to stricture formation. A similar 
ischemic mechanism may underlie the 
fibrotic stenoses of this same segment in 
pancreatitis. Furthermore, it appears that 
some of the features of pancreatic malab- 
sorption may be on a vascular basis. Lo- 
calized anatomic changes of mesenteric 
vessels from the digestive effects of pan- 
creatic enzymes may result in vascular 
shunts and ischemic malabsorption. 


SUMMARY 


1. Pancreatitis extends along the mesen- 
teric planes of the transverse mesocolon to 
the large intestine and via the small bowel 
mesentery to the jejunum, ieum and 
cecum. 

2. In the large intestine, the transverse 
colon and particularly the splenic flexure 
are most commonly involved. The distal 
ascending colon may be involved by way 
of a duodenal fistula. 

3. In the small bowel, the inflammatory 
process may selectively involve jejunal 
loops or may progress down the length of 
the mesentery to localize in the ileocecal 
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area. Malabsorption may result from the 
effects of pancreatitis on the small bowel. 

4. The precise anatomic pathways and 
roentgenologic findings are described and 
illustrated. The lesions produced range 
from transient spasm to the development 
of obstructive strictures and remote exuda- 
tive abscesses. 
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ANGIOGRAPHIC EVALUATION OF CYSTIC LESIONS 
OF THE SPLEEN* 


By JON D. SHANSER, M.D.,t ALBERT A. MOSS, M.D., ROBERT E. CLARK, M.D., 
and ALPHONSE J. PALUBINSKAS, M.D. 


SAN FRANCISCO, CALIFORNIA 


Co lesions of the spleen are un- 
common. Because they are often dif- 
ficult to diagnose clinically and because 
routine radiologic examination cannot al- 
ways reveal findings which are diagnostic, 
the benefit of selective abdominal angiog- 
raphy should be better recognized. 

Previous reports have reviewed the 
manifestations of splenic tumorson routine 
roentgenograms and have emphasized. the 
value of preoperative selective angiography 
in their diagnosis. ? Preoperative diag- 
nosis of spleen cvsts by selective angiog- 
raphy, however, has not been sufficiently 
promoted in the radiologic literature. 
Moreover, no description of the angio- 
graphic appearance of spleen lymphan- 
gioma has been reported. 

The purpose of this report is to both 
demonstrate the distinctive angiographic 
appearance of spleen cysts and spleen 
lymphangioma and correlate the latter 
with findings from pathological specimens 
and isotope studies. 

Our study is of 4 patients with masses of 
the left upper quadrant in whom selective 
abdominal angiography was used to con- 
firm the presence of cystic lesion(s) within 
the spleen. The angiographic appearance in 
these cases allowed for accurate preopera- 
tive diagnosis and was invaluable in guid- 
ing subsequent surgical management. 


REPORT OF CASES 


Case 1. A 22 year old woman was admitted 
to the hospital with a 4 month history of pain 
in the left upper quadrant and left shoulder. 
She had fallen 8 months earlier, landing on top 
of a chair with her left side. Physical examina- 
tion revealed a mass in the left upper quadrant 


of the abdomen; barium enema examination, 
a study of the upper gastrointestinal tract 
(Fig. 1), and an excretory urogram showed a 
mass displacing the stomach and splenic 
flexure anteriorly, and the left kidney in- 
feriorly. A Tc? sulfur colloid scintiphotogram 
revealed a large, sharply outlined, space- 
occupying lesion in the upper part of the spleen. 

Celiac angiography showed depressed splenic 
and left renal arteries, with intrasplenic arterial 
branches stretched smoothly about a huge 
avascular space. Exploratory laparotomy and 
splenectomy revealed a spleen of 1,166 gm. 
containing a cyst 12 cm. in diameter. The cyst 
contained 980 cc. of brownish-green fluid; 
histologic examination disclosed a "fibrous" 
false splenic cyst which contained cholesterol 
deposits and blood. Trauma was considered the 
most likely etiology. 


Case n. A 22 year old woman developed 
pain along the left costal margin 8 months 
after an uneventful influenza-like episode. At 
the time of the influenza, a chest roentgenogram 





Fic. 1. Case 1. Roentgenogram from examination of 
upper gastrointestinal tract shows a left upper 
quadrant mass displacing the stomach to the right 
and the splenic flexure anteriorly and to the right. 


* From the Department of Radiology, University of California, School of Medicine, San Francisco, California. 
This investigation was supported by NIH Training Grant GM 01272 from the National Institute of General Medical Sciences. 


t Research Fellow in Diagnostic Radiology. 


166 


Vor. 119, No. 1 


Angiographic Evaluation of Cystic Lesions of the Spleen 


167 





Fic. 2. Case ir. (4) Left lateral and (B) posterior Tc?" sulfur colloid scintiphotograms 
show a large, smooth unlabeled area within the spleen. 


showed normal findings; 3 months later, how- 
ever, a repeat chest roentgenogram suggested 
splenomegaly. The patient subsequently ex- 
perienced pain in the left upper quadrant for 
the week preceding her menses, at which time 
she was admitted to the hospital. Physical 
examination revealed a tender mass in the left 
upper quadrant of the abdomen. Spleen scinti- 
photograms showed a smooth, unlabeled area 





FIG. 3. 


about 10 cm. in diameter, “most likely a spleen 
cyst” (Fig. 2, £ and B). 

Celiac angiography showed a mass of the left 
upper quadrant displacing the stomach to the 
right (Fig. 3, 4 and B), and splenic arterial 
branches smoothly draped about a 20X20 cm. 
avascular mass. Exploratory laparotomy and 
splenectomy disclosed a 2,950 gm. "cystic 


spleen" measuring 28X19X12 cm. and con- 


Case 11. (4) Arterial phase of selective celiac angiography showing splenic arterial branches (small 
black arrows) draped smoothly about a huge avascular mass. (B) Parenchymogram shows avascular mass 
with rim of normal spleen tissue inferiorly (solid arrows). Note vertical blush to right of spine (open arrows) 


believed to represent compressed pancreas (confirmed at surgery). 
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liG. 4. Case 11. (4) Gross surgical specimen of "cystic spleen” with rim of parenchyma situated inferiorly. 
(B) Cut specimen demonstrating trabeculated inner contour. 


taining 2,300 cc. of brown fluid (Fig. 4, 4 
and 5). The majority of the cystic wall was 


without epithelial lining and was comprised of 


dense fibrous tissue with blood and calcium. 
Trauma was believed to be the etiology of this 
false cyst, 


Case ii. A 21 year old man was admitted to 
the hospital for treatment of atopic dermatitis. 
His routine chest roentgenogram suggested a 
mass 1n the left upper quadrant of the abdomen 
(Fig. s). The patient had sustained trauma to 
the lett side of the abdomen by a baseball 4 
years before. An excretory urogram confirmed 
a mass in the left upper quadrant which was 
depressing the lett kidney (Fig. 6). 

Selective angiography revealed splenic ar- 
terial branches stretched about 2 avascular 
masses— one, 12 cm. in diameter, comprising 
the midportion of the spleen and the other, 
4 cm., located superiorly (Fig. 7, Æ and B). 
Exploratory laparotomy and splenectomy dis- 
closed a 1,350 gm. spleen measuring Ig cm. in 
diameter and containing 1,500 cc. of dark brown 
fluid. Two adjacent cysts with diameters of 12 








liG. 5. Case rir. Routine chest roentgenogram shows 
air-filled gastric fundus displaced to the right by 
(suggestion of) a mass of the left upper quadrant. 
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Fic. 6. Case irr. Excretory urogram shows left kid- 
ney depressed by a mass in the left upper quad- 
rant— probably the spleen. 


cm. and 4 cm. were seen (lig. 8, 4 and B). 
Histologic examination revealed a fibrous wall 
without a true epithelial lining. Previous 
trauma was believed to be the cause of this 
false cvst. 
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Case tv. A 21 year old man was admitted to 
the hospital for splenectomy because of pro- 
longed splenomegaly of unknown etiology. Five 
years before the patient was seen in a clinic 
because of painless neck swelling of 3 weeks’ 
duration. A chest roentgenogram showed calci- 
fications in the neck mass (Fig. 9) and there was 
splenomegaly. Hematologic study showed thal- 
assemia minor. An esophagogram, bone survey, 
and excretory urogram yielded normal findings. 
A biopsy specimen of the neck lymph nodes 
showed cystic spaces filled with blood and focal 
calcification; otherwise the lymph nodes were 
normal. 

Four years later, the neck mass had grown 
to 3 cm. X4 cm. and the spleen had quadrupled 
in size. The neck mass was removed and showed 
endothelial-lined, blood-containing, vascular 
spaces; the diagnosis was cavernous hemangi- 
oma. Prophylactic splenectomy was advised, 
and Tc?" sulfur colloid scintiphotograms of the 
liver and spleen (Fig. 10, 7 and B) showed nor- 
mal liver, but an enlarged spleen with multiple 
areas of decreased labeling, a "swiss-cheese" ap- 
pearance. Because Tc*™ pertechnetate scinti- 
photograms of the spleen showed decreased per- 
fusion, a hemangioma was excluded and multi- 
ple, benign or infected cysts were suggested as 
the diagnosis. 

Celiac angiography demonstrated splaying 
of tie splenic arterial branches within the 
parenchyma (Fig. 11, 44-D). No pathologic 





Fic. 7. Case m1. (4) Selective splenic angiogram shows arterial branches stretched about a large mass in the 

K : 5106 | larg 

midportion of the spleen and a second, smaller mass at the superior pole of the spleen. (B) Parenchymo- 
gram shows both avascular masses with adjacent splenic parenchyma. Note patent splenic vein (arrows). 





Fic. 8. Case m1. (4) Gross and (B) cut specimens 
show large cyst with trabeculated inner contour 
and smaller cyst superiorly. 


vessels were seen, but multiple, variable, small 
lucencies were noted in the parenchymogram. 
Splenectomy revealed a 25X20X7 cm., 1,600 
gram spleen which had cystic areas on a red- 
purple surface (Fig. 12, Æ and B). Histologic 
examination disclosed small areas of splenic 
tissue amid dilated spaces containing eosino- 
philic material and sparce red cells a Iymph- 
angioma (Fig: 12C). 


DISCUSSION 


Of the 4 patients in this study, 3 had 
masses of the left upper quadrant which 
were of unknown etiology; 2 of these 3 
patients were women whose initial com- 
plaint was pain, and the other patient was 
a man whose routine chest roentgenogram 
suggested splenomegaly. The fourth pa- 
tient had clinical, massive splenomegaly 
believed to be out of proportion to his 
hematologic disease. 
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Routine radiologic examinations were 
nondiagnostic for all 4 patients; isotope 
studies done on 3 of the 4 patients showed 
abnormal findings; selective abdominal 
angiography in each case suggested the 
presence of cystic lesion(s) within the 
spleen, and proved to be the best examina- 
tion for diagnostic purposes. 

The distinctive angiographic features in 
the first 3 cases of spleen cyst are demon- 
strated in both the arterial phase and in 
the parenchymogram. In the early arterial 
phase, intrasplenic arterial branches are 
smoothly compressed and stretched about 
the periphery of a relatively ovoid, avascu- 
lar area within the enlarged spleen. In the 
parenchymogram, the avascular area 1s 
clearly seen, sharply outlined by the sur- 
rounding, smooth, splenic parenchyma. 
Splenic arterial caliber was normal and no 
pathologic or irregular vessels were seen; 
the splenic vein was normal in each case. 

The angiographic appearance of the 
fourth case was especially unusual in that 
the arterial phase showed smaller arterial 
branches stretched and splayed hap- 
hazardly throughout the parenchyma; no 
pathologic vessels were seen, however. The 
parenchymogram showed multiple lucen- 
cies, ranging from millimeters to several 
centimeters in diameter and resembling 





Fic. 9. Case 1v. Close-up view (from chest roent- 
genogram) of calcifications in left neck mass. 
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Fic. 10. Case 1v. (4) Left anterior and (B) midline antersor Tc??" sulfur colloid scintiphotograms show 
normal liver but enlarged spleen with multiple areas of decreased labeling (producing a swiss-cheese 
appearance). 


the swiss-cheese appearance which had 
been depicted on the isotope studv. This 
appearance strongly suggested the pres- 
ence of multiple cysts within the spleen. 
At splenectomy this spleen was, in fact, 
found to be almost entirely replaced by a 
lymphangioma comprised of multiple fluid- 
filled cysts. 

In evaluating the presence of cystic le- 
sion(s) seen angiographically within the 
spleen, several pathologic processes must 
be considered in the differential diagnosis. 
Cysts of the spleen have been classified by 
Fowler? as parasitic and nonparasitic in 
origin. Echinococcus 1s the only parasite 
that produces splenic cysts; 1n addition, it 
is the most common world cause of splenic 
cysts. Rizk and his co-workers"? recently 
described a rim of increased density seen 
around the cyst wall during the capillary 
phase of celiac angiography, and they state 
that it is suggestive of Echinococcus dis- 
ease. Nonparasitic cysts of the spleen are 
either true cysts (which contain an epi- 
thelial lining) or false cysts (which have 
no cellular lining). True cvsts are believed 
to be congenital in origin; false cysts, on 
the other hand, are acquired (frequently 
secondary to trauma or infection) and may 


calc fy. They account for approximately 80 
per cent of nonparasitic splenic cysts. Bron 
and Hoffman? state that no difference be- 
tween true and false splenic cysts is ap- 
parent angiographically. 

Neoplastic diseases may also angio- 
graphically resemble cystic lesion(s) within 
the spleen. Rare, benign fibromas, os- 
teomas, and chondromas may displace 
arterial branches and appear to be rela- 
tively avascular in the parenchymogram.? 
The more common benign hamartomas and 
her angiomas, however, are usually richly 
vaseular with large, plexoid vessels re- 
sembling the neovascularity of malignant 
tumors." Although primary nonlymphom- 
atows malignancies have not commonly 
been studied angiographically, Edsman! de- 
scrioes the angiographic appearance of a 
splenic endothelioma in which there was 
distortion and occlusion of smaller vessels, 
as well as neovascularity. Kupic ef al.’ 
state that metastatic malignancy usually 
shows up as small relatively avascular areas 
witaout tumor vessels; Gould and asso- 
ciliates? and Rösch? have separately re- 
por-ed amputated vessels and tumor neo- 
vascularity as positive evidence of meta- 
static disease. Infiltrative diseases, such as 
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liG. 11. Case iv. (,7) Aortogram demonstrates enlarged spleen with straightened and separated 


intrasplenic 
arteries. (B) Selective splenic angiogram with good delineation of intrasplenic arterial distribution (early 


arterial phase). (C) Splenic angiogram, late arterial phase, of same patient shows multiple parenchymal 
lucencies superimposed on intrasplenic arteries. (D) Parenchymogram demonstrates swiss-cheese appear- 


ance. Note patent splenic vein (arrows). 
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lig. 12. Case tv. (4) Gross surgical specimen demonstrates enlarged spleen with multiple cystic areas on 
surface. (B) Cut specimen shows multiple, variable, small cysts within the parenchyma. (C) Microscopic, 
low-power view of histologic specimen shows multiple, dilated spaces containing eosinophilic material 
with small areas of spleen tissue (arrows) in the surrounding area. 
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leukemia, lymphoma, and the reticuloses, 
may narrow and stretch intrasplenic ves- 
sels so as to present a relatively avascular 
appearance, >" This appearance may also 
be seen with multiple abscesses or in. 
tarcts.!* Nonetheless, these diseases which 
present an avascular appearance are rarely 
a diagnostic problem when consideration is 
given to history, clinical findings, and 
roentgenographic evidence of involvement 
of other systems. 

No prior description of the angiographic 
appearance of a lvmphangioma of the 
spleen has been found in the literature. 
Of approximately 34 cases reported in the 
world's literature, the diagnosis was made 
at autopsy in 11 and after splenectomy in 
üt least 20. 900099 6P08- The tumor has 
been reported to occur in all age groups, 
and details available in 15 of the 27 cases 
reported by Fowler? reveal that 11 were 
women and 4 were men. Lymphangioma of 
the spleen is a multicystic, benign tumor 
that contains dilated lymphatic sinuses 
lined by endothelial cells. Its angiographic 
appearance is unique and should allow 
for accurate preoperative diagnosis. 


SUMMARY 


When a mass of the left upper quadrant 
is suspected on clinical or routine roent- 
genographic examination, and a space-oc- 
cupving lesion of the spleen is seen on 
isotope study, selective abdominal angiog- 


raphy should be the preoperative diag- 
nostic method of choice. 

The stretching and compression of ves- 
sels, seen in the arterial phase, and avascu- 
lar zone(s) seen in the parenchymogram, 
are characteristic findings for the cystic 
lesions in the 4 cases presented. 

The angiographic appearance of lymph- 
angioma of the spleen is reported here for 
the first time; it is unique and should al- 
low for accurate preoperative diagnosis. 


Jon D. Shanser, M.D. 

Department of Radiology 

Room 380.M 

University of California, San Francisco 
San Francisco, California 94122 
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SPLENIC ABSCESS AND THE GENE 
FOR HEMOGLOBIN $* 

By T. M. KOLAWOLE, M.B., B.S. (Lond), D.M.R.D., PER., and 
s. P, BOHRER, M.D, F.M X.R. (Nig) 


IBADAN, NIGERIA 


SPLENIC abscesses are either. primary 
or secondary. Those secondary to a 
focus of infection elsewhere in the bodv 
carry a high mortality and are rarely 
diagnosed ante mortem." Most of the 
cases reported in the literature from the 
temperate regions of the world are of the 
secondary type. Cases of primary splenic 
abscess, also called “tropical splenic ab- 
scess" were once thought to occur onlv in 
Africans? but cases have now been re- 
ported throughout the world.” However, 
they do appear to be more common in 
tropical areas; their etiology 1s uncertain. 

We have recently reviewed 22 cases of 
splenic abscess seen in Ibadan, Nigeria; 20 
were of the primary type and 2 were sec- 
ondary. Hemoglobin electrophoresis was 
carried out in 16 of these cases (15 primary 
abscesses and 1 secondary abscess) and 
roentgenographic studies were available in 
all cases. 

The purpose of this communication is to 
report our findings of an association be- 
tween hemoglobin genotvpes and roentgen- 
ographic appearances in Nigerian patients 
with primary splenic abscesses. The etiol- 
ogy of this condition and its relationship to 
the gene for hemoglobin S (Hb S) are dis- 
cussed. Clinical features, bacteriology and 
treatment are also briefly discussed. 


MATERIAL AND METHOD 


Thirty-eight cases of splenic abscess in 
Nigerians were coded by the Medical 
Records Department of the University 
College Hospital (U.C.H.), Ibadan, in the 
g year period, 1963 to 1971. In 22 of these 
cases, complete medical records, including 
the surgical and/or autopsy findings, as 
well as plain abdominal roentgenograms 


and an upright chest roentgenogram were 
availadle. Special roentgenologic examina- 
tions were also done in some cases. These 
22 cases are reviewed. 

Hemoglobin genotypes were determined 
by electrophoresis in 16 cases. Family 
studies were not carried out. It is remotely 
possible that in an occasional case the 
hemoglobin genotype will be misinter- 
pretec when it is determined by electro- 
phoresis alone. This can occur if there has 
been 1i recent prior blood transfusion, in 
some patients with genes for hemoglobin 5 
and thalassemia, and when other hemo- 
globirs are present which have an electro- 
phorezic mobility similar to Hb 5, such as 
Hb D. It is unlikely that these factors 
have ntroduced any significant errors 1nto 
the present studv. 


RESULTS 
AGE AND SEX 
(ligure 1 and Table 1) 

The ages of the patients ranged from 6 
montis to 70 years; 18 of the 22 cases were 
in the first 40 vears of life. There were 18 
males and 4 females. 


PRESENTING SYMPTOMS AND CLINICAL FINDINGS 
( Table 1) 


The duration of symptoms ranged from 


3 days to 1 year; it was less than 2 weeks in 


12 patients and less than 4 weeks in 18 
patieats (82 per cent). 

The most common presenting symptom 
was pain located to the left of the midline 
in tie hypochondrium. This pain was 
sharp or dull in character, often radiating 
to the left costovertebral region, the left 
chest or the left shoulder. In 14 cases, the 


* From the Department of Radiology, University of Ibadan and University College Hospital, Ibadan, Nigeria. 


7 


Lx 


176 


of patients 


Number 





0 10 20 30 40 50 60 70 


in years 


Bie 
O @ > 


lic. 1. Age distribution and roentgenologic types of 
abscesses present in the 22 patients in this study. 


pain was aggravated by coughing and was 
often associated with a high, unremitting 
fever. Three patients presented with severe 
chest pain localized to the left side; 1 pa- 
tient had left shoulder pain; and 3 patients 
presented with vomiting, diarrhea and 
fever. 

In 16 patients, the spleen was enlarged 
and tender to palpation. One revealed a 
succussion splash and fluid thrill (Case 22), 
and 2 were tympanic to percussion in the 
left upper abdomen (Cases 2 and 21). Five 
patients were tender over the abdomen and 
had other signs of peritonitis. Two had 
physical signs of a left pleural effusion 
(Cases 8 and 18); in 1 of these patients, 
the abscess had ruptured into the pleural 
cavity (Case 18). Anchovy-sauce-like, 
brownish-red fluid was obtained from diag- 
nostic splenic aspiration in 5 patients prior 
to surgery. 


HEMATOLOGIC FINDINGS 


(Table 1) 


Fifteen patients had polymorphonuclear 


leukocytosis; 6 had normal white blood cell 

counts; the result of the white blood cell 

count was not available in 1 case. 
Hemoglobin electrophoresis in the 22 
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patients showed 6 to have hemoglobins S 
and C (Hb SC), 6 to have hemoglobins A 
and 5 (Hb AS), 5 had only hemoglobin 
A (Hb AA), and 1 was Hb AC. No patient 
had only hemoglobin S (Hb SS —homo- 
zygous sickle cell anemia). Hemoglobin 
electrophoresis was not carried out in the 
remaining 6 patients. 

The normally observed hemoglobin geno- 
type frequencies in Ibadan vary slightly, 
depending on the age of the population 
sampled and other factors. The figures 
commonly quoted are: Hb AA, 71-79 
per cent; Hb AS, 20-27 per cent; Hb SS, 
O.1-1.7 per cent; Hb SC, 0.5-0.8 per cent; 
and Hb S Thalassemia, 0.1 per cent. 


BACTERIOLOGIC FINDINGS 
(Table 1) 

Eleven patients had a sterile culture; in 
4 patients, cultures were not done or re- 
ports of cultures were not available. Two 
Hb SC patients grew Salmonella species; 3 
patients, 2 of whom were Hb SC, grew 
Staphylococci pyogenes; 1 patient (Hb AS) 
grew Pseudomonas pyocyanea and another 
(Hb AA) grew nonhemolytic Streptococci. 


ROENTGENOLOGIC FINDINGS 


All patients had a chest roentgenogram 
and at least 1 or 2 plain abdominal roent- 
genograms (supine and/or erect). Except 
for 1 case that showed no abnormality 
(Case 16), the plain film findings could be 
divided into 3 arbitrary, but distinct 
groups (Table i1). Some roentgenographic 
findings, which simply indicated the pres- 
ence of a left hypochondrial mass, were 
common to all 3 groups. These findings in- 
clude: elevation of the left hemidiaphragm 
(Fig. 4-7); displacement of the medias- 
tinum to the right (Fig. 6); displacement 
of the gaseous stomach shadow to the right 
(Fig. 3; 4; and 7); and downward displace- 
ment of the splenic colon (Fig. 5—:). 

Type A: (Mass Type)—7 Cases. This 
group showed onlv the roentgenographic 
hndings common to all 3 groups; a soft 
tissue mass in the left upper quadrant of 
the abdomen (Fig. 2; and 3). Left lower 
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TABLE II 


CLASSIFICATION ACCORDING TO ROENTGENOLOGIC TYPE 


Roentgeno Total 


logic Type No. 


Hemozlobin Average 


Genotype Duration 


A 7 e AS 
|I AA 


I Unknown 


2 weeks 





6SC 3-4 weeks 
1 AC (secondary abscess) 


I Unknown 


C D 2 AA 
I AS 


3 Unknown (one is 


IS W eek S 


secondary abscess) 


Normal I | Unknown 1 month 


lobe consolidation and/or a left pleural 
effusion were commonlv present in this 
group. One case (Case 12; Fig. 3) had a 
thin hemispherical calcification around the 
lower pole of the mass (spleen) and multi- 
ple calcifications within its central area. 

Type B: (Pyogaseous Type)—S Cases. In 
addition to the presence of a left upper 
quadrant mass, this group showed a col- 
lection of gas within the mass. In 2 pa- 
tients (Cases 8 and 21; Fig. 4 and 5), the 
gas appeared as irregular bubbles of vary- 
ing sizes, causing a speckled pattern over- 
lving the splenic bed. On erect roentgeno- 
grams, an air fluid level was commonly 
seen in the left upper abdomen (Fig. 6; and 
7B). Two air-fluid levels were present in 
some cases, I gastric and 1 splenic (Fig. 7). 

Type C: (Inflammatory Type) 0 Cases. 
[n these cases, there were dilated loops of 
jejunum and splenic colon in the left upper 
quadrant. On erect roentgenograms, the 
loops showed air fluid levels. More gen- 
eralized bowel distention, with fluid levels 
and ascites, was present in some cases. 
The properitoneal fat line was not seen, 
and the left flank was bulging in most of 
these patients. Left lower lobe consolida- 
tion and/or a left pleural effusion were 
commonly present. No definite intrasplenic 
gas was seen in these patients. 


Average White 
Bl X d Cell 





: No. of 
Average "iie 
- " Organisms Patients 
l'emperature : 


Count | Who Died 
| 
11,890 101.4° F 1 Pseudomonas pyocyanea I 
1 Staphylococcus pyogenes 
| 
| 
16, 300 103.0" F 2 Salmonella I 
2 Staphylococcus pyogenes 
Q9 [63.19] 1 Nonhemoalvtic | 3 
Streptoca CHS 
12, 300 100° F Nil Nil 


Special Roentgenologic Studies. 
Barium Meal: In 4 cases (all Type B), 
this was done to confirm that the left 


Fic. 2. Case 14. Type A splenic abscess in a 6 month 
old Hb AS patient. 
The roentgenographic findings indicate only a 


left-sided abdominal mass. The dense rounded 
opacity (*) overlying the pelvis is an umbilical 


hernia. 


Vor. IIQ, No. I 


upper quadrant air and/or fluid level 
was in an abscess cavity rather than in 
thefstomach (Fig. 45; and =B); The 


— 





Fic. 3. Case 12. Type A splenic abscess in a 33 year 
old man of unknown hemoglobin genotype. 

(4) The left upper abdominal mass has calcifi- 
cation within it and marginal calcification at the 
lower edge (arrows). (B) An aortogram demon- 
strates patency of the splenic artery. 
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Fic. 4. Case 21. Type B splenic abscess in an 83 year 
old boy with Hb SC disease. 

(4) Plain roentgenogram of the abdomen. The 
left hemidiaphragm is elevated and there is a left 
upper quadrant mass. The splenic flexure of the 
colon is depressed. An air-fluid level is present and 
there are also bubbly gas shadows on the left. 
( B) Barium in the stomach shows that itis displaced 
to the right and that the bubbly gas shadows are 
not within it. 


stomach was characteristically displaced 
to the right (Fig. 45). 
Pyogram: ln 4 cases, a microsuspen- 
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l'1G. §. Case 8. Type B splenic abscess in a 20 year old 
man with Hb SC disease. Sterile contrast material 
was injected into the abscess at the time of aspira- 
tion. 

The left hemidiaphragm is elevated and the 
fecal-filled splenic flexure is depressed by the en- 
larged spleen. There is a bubbly gas pattern in the 
splenic region. 


sion of sterile barium sulphate (Steri- 
paque*) was injected directly into the 
abscess cavity to assess its size and loca- 
tion (Fig. 5). 

Intravenous Pyelography: This was 
sometimes necessary to distinguish a 
splenic mass from a renal mass. 

Angiography: In 2 cases (Cases 8 and 
12), aortographic studies were done. In 
both cases, the splenic arteries were pat- 
ent and appeared of normal caliber (Fig. 
3B). The abscess cavities were avascu- 
lar; perisplenic vessels stretched around 
the spleen demonstrated its increased 
size. The absence of a persistent spleno- 
gram indicated patency of the splenic 
veins. 


DISCUSSION 


secondary splenic abscesses are usually 
from 1 of 3 sources: metastatic (75 per 


* Steripaque. Darmancy and Co. Ltd., Ware, Herts, England. 
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cent); post-traumatic (I4 per cent); or 
contiguous infection, often from gastric or 
colonic lesions (10 per cent).?? The embolic 
or metastatic infections which led to sec- 
ondary splenic abscesses are usually carried 
to the spleen vja the portal system from 
intra-abdominal suppurative diseases. The 
infection may also be conveyed to the 
spleen through the arterial system from 
distant infective foci. Only 2 cases in this 
report are of the secondary or metastatic 
type: I patient had subacute bacterial 
endocarditis (Case 17) and the other had 
fulminating pyelonephritis as the primary 
focus of infection (Case 3). The splenic 
abscess in one other patient who also had 
multiple hepatic abscesses and portal vein 
thrombosis (Case 1) may have been a sec- 
ondary abscess. 

Almost all known pathogenic bacterial 
organisms, with the exception of Gonococ- 
cus, have been found in splenic abscesses." 
They may also be secondary to amebiasis, 
but this is rare relative to the common oc- 
currence of liver abscess in that disease.” 





hic. 6. Case 22. Type B splenic abscess in a 12 year 
old boy with Hb SC disease. 

The left hemidiaphragm is elevated and the 
mediastinum is displaced to the right by the large 
gas-containing abscess cavity with an air-fluid 
level. The fluid level is further to the left than one 
normally sees the gastric air bubble. 


Vor. 119, No. 1 


The etiology of the primary type of 
splenic abscess is uncertain. Twenty of the 
22 cases in this series are the primary type. 
The first case reported of primary splenic 
abscess*" and other early cases were all from 
East Africa.?/ 5.5 Although the disease en- 
tity has been called "tropical splenic 
abscess" and appears to be more common 
in tropical areas of the world, cases have 
been reported throughout the world. 

Jellife,? suggested that the primary 
type of splenic abscess was caused by 
splenic enlargement due to malaria or 
schistosomiasis, with subsequent subcapsu- 
lar hematoma formation produced bv fric- 
tion of the enlarged spleen against the ribs. 
Others have also written of "splenitis" in 
Africans due to infarction of “malarial 
spleens,"?.:5 and cases of splenic abscess 
reported in the early 1900s were also attrib- 
uted to malaria." Hemoglobin genotypes 
were not known in these early cases and 
there has been little or no evidence to sup- 
port the view that primary splenic abscess 
can be attributed to malaria alone. Wal- 
lace" and Gelfand" suggested that throm- 
bosis of the splenic vein and/or artery is 
important in the development of the pri- 
mary type of splenic abscess. Thrombo- 
phlebitis of other vessels was a common 
feature in their reports and some authors 
refer to an entity of tropical primary 
phlebitis.??* Thrombosis of the splenic 
veins has been suggested as a factor in the 
development of secondarv abscesses also. 
Cockshott and Weaver? reported throm- 
bosis of the splenic vessels in 2 out of 6 
cases of splenic abscess seen in Ibadan. 
Aortography in 2 of our patients (Cases 8 
and 12) showed the splenic artery to be 
patent and of normal caliber (Fig. 5). 

Although infection is "always" present 
in the metastatic or secondary abscesses, 
its role in primary abscesses is uncertain 
and controversial. Reports in the litera- 
ture contain both "sterile" cases and in- 
fected cases. Are the latter just secondary 
invaders into necrotic splenic tissue or 
sterile abscesses or, when present, is the in- 
fection a primary event in the so-called 
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Fic. 7. Case 4. Type B splenic abscess in a 21 year 
old man with Hb SC disease. 

(4) The left hemidiaphragm is elevated and the 
gastric air bubble is displaced to the right by the 
left upper quadrant mass. A small air bubble is 
present within the mass (arrow). (B) Barium in 
the stomach demonstrates that the higher air- 
fluid level to the left is not stomach. The air-fluid 
level within the abscess has a straight-line inter- 
face. 
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primary splenic abscesses; 7.e., must in- 
farction precede septic involvement? At 
present, there are no clear-cut answers to 
these questions. 


GENE FOR HEMOGLOBIN S 


Thirteen of the 15 cases (87 per cent) of 
primary splenic abscess in our series, whose 
hemoglobin electrophoresis was done, had 
hemoglobin S (Hb S) and another hemo- 
globin present; f.e., they had 1 gene for 
the production of Hb S (Tables 1 and 1). 
Five of the 6 cases (83 per cent) in Cock- 
shott and Weaver’s series? from Ibadan 
also had 1 gene for Hb S. Normally, only 
about 25 per cent of the Ibadan population 
are carriers of the S gene. Thus, the num- 
ber of persons in this series and in Cock. 
shott and Weaver's series? who carry a 
gene for the production of Hb S is highly 
significant. 

The absence of any Hb SS patients 
(homozygous sickle cell anemia) in these 
series is not necessarily significant. With 
the expected frequency of homozygous 
sickle cell anemia in Ibadan, less than 2 
per cent," one would not normally, with 
unselected conditions, expect to find any 
patient with Hb SS in our series of 16 cases 
with known hemoglobin genotypes or Cock- 
shott and Weaver's series? of 6 cases with 
known genotypes. However, one could ex- 
pect 1 patient with Hb SS in a given group 
of 13 Ibadan patients with some Hb S 
cun to be present electrophoretically, 
but unselected otherwise. The fact that 
many homozygous sickle cell anemia pa- 
tients do not survive childhood, and those 
who do often have small fibrotic spleens, 
may be related to the absence of such pa- 
tients in these series. 

Beet? was probably the first to suggest 
that the etiology of primary splenic abscess 
is related to the presence of Hb S. He re- 
ported 2 cases, both of which were most 
probably sickle cell trait (Hb AS) consider- 
ing his clinical and hematologic findings; 
hemoglobin electrophoresis was not rou- 
tinely available at that time. Hemoglobin 
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genotype estimations were not discussed in 
other early cases attributed to "tropical 
phlebitis” or malarial infarcts. Cockshott 
and Weaver® suggested that a gene for 
hemoglobin S is probably a predisposing 
factor for the development of these ab- 
scesses. 

In our series, there are also significant 
hemoglobin genotvpe differences in rela. 
tion to the roentgenologic types of abscesses 
described. Five of the 6 patients with Type 
A primary abscesses (no gas present) and 
known genotypes (1 case was unknown) 
were Hb AS, Six of the 7 patients with 
Type B abscesses (gas present) and known 
genotypes (1 case was unknown) were 
Hb SC. The seventh patient with a Type B 
abscess and known hemoglobin genotype 
(Hb AC) had a secondary splenic abscess. 
Thus, all 6 patients with primary Type B 
abscesses and known genotypes were Hb 
SC. There were no Hb SC patients in our 
series who did not have the pyogaseous 
type of abscess (Type B). Two patients, 
one each in the series of Cockshott and 
Weaver’ and Frankel ef al. with Hb SC 
had pyogaseous abscesses (Type B). Cock- 
shott and Weaver? also found this type of 
abscess in 2 other patients, one with Hb 
AS, and one with normal adult hemoglobin 
(Hb AA). Beet's? case, presumably Hb AS, 
had gas present also. 


HEMOGLOBIN SC PATIENTS AND 
TYPE B ABSCESSES 
In Ibadan, the common symptomatic 
tvpes of "sickle cell disease" are Hb SS, 
Hb SC and Hb S-Thalassemia (Hb S. 


Thal.). Hb AS is not considered here to be 


a variety of symptomatic sickle cell disease 
(see below—-Hb AS patients). The almost 
exclusive occurrence of the pyogaseous 
type of primary splenic abscess in hemo- 
globinopathy patients with Hb SC disease 
would not be expected in a group of pa- 
tients unselected except for the presence 
of Hb S; most should be Hb AS (over og 
per cent of Ibadan cases with Hb S are 
Hb AS). However, in a group of patients 
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with symptomatic sickle cell disease, most 
might be expected to have Hb SC disease 
for several reasons. By the very nature of 
sickle cell disease, infarctions are common 
in all organs of the body. They may be 
small and subclinical or produce the so- 
called painful or infarctive crises. As al- 
ready noted, Hb SS patients do not com- 
monly survive beyond childhood in Nigeria 
and, if they do, they tend to have small, 
fibrotic spleens, unlikely to undergo mas- 
sive acute infarction. Splenic abscess has 
been reported in Hb S. Thal. disease,'* but 
this hemoglobinopathy is uncommon in 
Nigeria; it occurs in less than o.1 per cent 
of the population." By contrast, Hb SC 
disease patients, although making up only 
about 0.8 per cent of the Ibadan popula- 
tion," usually survive to adulthood and 
have an enlarged spleen. Thus, if infarcts 
are important in the etiology of primary 
splenic abscesses and patients with symp- 
tomatic sickle cell hemoglobinopathies are 
more likely to develop splenic infarcts than 
normal patients (Hb AA), perhaps for 
these simple numerical and pathophysio- 
logic reasons alone, most patients with 
pyogaseous primary splenic abscesses have 
Hb SC disease, rather than the other 
varieties of sickle cell disease (Hb SS or 
Hb S. Thal.). Nongaseous abscesses in Hb 
AS patients are discussed below. 

Patients with Hb SC disease may be 
more prone than Hb SS patients to develop 
splenic infarcts for hematologic reasons 
also; their blood viscosity is greater. At 
least 2 factors influence this: (a) Hb SC 
red blood cells are inherently more viscous 
than Hb SS red blood cells; and (b) severe 
anemia is present in Hb SS patients and 
not in Hb SC patients; therefore, the lat- 
ter’s blood is more viscous because it has 
more erythrocytes per unit volume.) 7/7 

The association of Salmonella osteo- 
myelitis in sickle cell patients is well 
known.!? The association of Hb SC dis- 
ease and Salmonella organisms in splenic 
abscesses was only recently recorded by 
Frankel et al Salmonella organisms have 
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been reported in only a few other cases of 
splenic abscess.":525 The splenic aspirate of 
^ of our cases grew Salmonella species 
(Cases 4 and 10); both were patients with 
Hb SC disease. 


HEMOGLOBIN AS PATIENTS AND 
TYPE A ABSCESSES 

Individuals with Hb AS (sickle cell 
carriers or trait) do not usually develop 
sickling in vivo because less than so per 
cent of their hemoglobin is Hb S, and their 
erythrocytes require a much lower oxygen 
tension to sickle than do the homozygotes. 
Anemia is not present in the carriers and 
their red blood cells have a normal life 
span. For practical purposes, most authors 
feel that there is no significant morbidity 
associated with the carrier state. It is, 
however, believed that certain unusual cite 
cumstances, such as flying in unpressurized 
airplanes or extreme exercise, may produce 
acute splenic infarctions and other acute 
clinical manifestations in sickle cell car- 
riers,?.9269:37. even “sudden death.” ™ 
There have been reports of carriers manl- 
festing a varlety of other problems also, 
such as bone infarcts, hematuria, renal 
papillary necrosis, inability to concentrate 
urine, complications with migraine head- 
aches, and increased perinatal mortal- 
ity 23.8.2) 26.3! ,92,39 

The 6 Hb AS patients in our series gave 
no history of unusual circumstances or 
stress preceding the development of their 
splenic abscesses. Similarly, Beet? and 
Cockshott and Weaver? made no mention 
of unusual precipitating events in relation 
to their ; patients with Hb AS and primary 
splenic abscesses. It is, therefore, important 
to document this serious condition (sub- 
acute and acute primary splenic abscess) 
as one which can occur in sickle cell carriers, 
evidently under "normal" circumstances. 
Perhaps some of the many factors which 
can promote sickling such as hypoxemia, 
acidosis, pyrexia, etc., were present, but 
unnoticed, in these patients. 

Why primary splenic abscesses occur in 
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Hb AS patients remains unknown. Severe 
malaria will not explain this finding, as 
Hb AS patients have some specific pro- 
tection against the disease not present in 
Hb AA patients.*5 The presence of a large 
spleen will not account for the develop- 
ment of this condition in Hb AS patients. 
As children, in malarial areas, they tend to 
have smaller spleens than persons with 
other hemoglobin genotypes. Also, abscess 
formation is not a feature of idiopathic 
tropical splenomegaly, a condition prob- 
ably related to chronic malaria and found 
more commonly in persons without Hb 
AS20333 Perhaps it is the combination of a 
large spleen, a precipitating illness such as 
malaria or pneumonia, the presence of some 
sickle hemoglobin, and other, as vet un- 
known factors which are required for the 
development of the nongaseous tvpe of 
primary splenic abscess. However, if the 
presence of Hb S alone is the selective fac- 
tor for the development of primary splenic 
abscesses without gas, most such cases in 
Ibadan would be expected to be in Hb AS 
patients, 

Five of our 6 Hb AS patients with pri- 
mary splenic abscesses developed the Type 
A abscess, with no gas present. The pres- 
ence or absence of gas within a splenic ab- 
scess is the one feature which distinguishes 
our Type A abscesses from Type B ab. 
scesses. It seems likely that the absence of 
gas in the Hb AS patients’ abscesses, and 
the presence of gas in all of the abscesses 
in our Hb SC patients, is related to the 
different hemoglobins and/or to differ 
ences in the states of the spleen in these 2 
groups of patients. Two of Cockshott and 
Weavers? Hb AS patients and Beet’s? 
Hb AS patient did have the pyogaseous 
type of abscess. Cockshott and Weaver? 
have commented on the source of the gas 
in these abscesses; they believe it is lib. 
erated from dying red blood cells and 
necrotic tissue. Beet? stated that the gas 
obtained by direct aspiration in his case 
was foul smelling. Three of our ¢ patients 
with Hb AS and Type A abscesses (ne gas) 
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had sterile cultures, and 2 had organisms 
present. Two of the patients with Tvpe B 
abscesses (gas present) and Hb S had 
sterile abscesses, and 4 had positive cul. 
tures. The exact nature of the gas and 
mechanism of its production remain un- 
confirmed and, therefore, any basic dif- 
ference in the etiologies of these two 
varieties of primary splenic abscesses re- 
mains speculative. 


TYPE C ABSCESSES 


The 3 patients with known genotypes 
and Type C abscesses were either Hb AA 


or Hb AS. One of the Hb AA patients 
(Case 1) mav have had a secondarv abscess. 


This small group of patients with localized 
and/or generalized bowel distention, fluid 
levels, and ascites, in addition to their 
splenic abscesses, is thought to represent 
primary splenic abscesses with associated 
perisplenitis and/or peritonitis. The ab. 
sence of intrasplenic gas in these cases sug- 
gests that thev began as Tvpe A abscesses. 
The absence of any Hb SC patients in this 
group Is also in keeping with this sugges- 
tion. 

These patients did present with a longer 
average historv of disease than those with 
Type A or Type B abscesses (Table Morg 
weeks compared to 2—4 weeks), and slightly 
higher white blood cell counts. They had 
huge abscesses totally replacing the spleen 
(Cases 18 and 20) and/or proof of abscess 
rupture (Cases 6, 18 and 19). If the rupture 
is walled off by loops of small bowel, then 
a localized ileus occurs. Splenic abscesses 
in nonsickle cell patients (Cases 1 and 18) 
can also rupture and produce Type C 
roentgenologic findings. Perhaps Type B 
abscesses in Hb SC patients do not develop 
these complications because a thickened 
splenic capsule protects them against rup- 
ture, 

Three patients with Type C abscesses 
died (so per cent) while only 1 patient each 
with Type A and Type B abscesses died 
(14 per cent and 12.5 per cent, respectively) 
(Tables 1 and 11). 
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DIAGNOSIS, ROENTGENOLOGY AND 

The aded puis m of males 
over females in our series, the dominating 
clinical features of splenic pain associated 
with unremitting fevers, and the brownish- 
red, anchovy-sauce fluid recovered from 
the abscesses are all findings which have 
also been reported by previous writers.5.!^.!* 
Anchovy-sauce aspirate from the spleen is 
not pathognomonic of an amebic abscess," 
as it would be if aspirated from the liver. 
The color is probably due to a large num- 
ber of recently destroved ervthrocytes. 
Tympany, succussion splash or a fluid 
thrill over a tender splenic area is not only 
pathognomonic of a splenic abscess,5?? but 
it also indicates the gaseous type of abscess 
(Type B). Three cases (Cases 2, 21 and 22) 
in this series, 4 of the cases of Cockshott 
and Weaver? and Beet's? patient had one 
of these findings. 

Although most left subdiaphragmatic 
air-Aluid levels are in the gastric fundus, 
this is not always so. An air-fluid level with 
a clear, distinct, single straight line inter- 
face (Fig. 7 B) ? an air-fluid level far to the 
left (Fig. 6), or 2 separate subdiaphrag- 
matic air-fluid. levels on the left (Fig. 7) 


should raise suspicion of the presence of 


an abscess cavity. A fluid level in the 
splenic colon may also produce this ap- 
pearance. Careful evaluation of the plain 
roentgenograms plus simple contrast me- 
dium examinations such as intravenous 
pyelography, barium meal (Fig. 48; and 
7B) or barium enema examination usually 
allows one to make the correct diagnosis. 
It is important to note that one of our pa- 
tients (Case 16) had a normal abdominal 
roentgenogram. 

Case 12 with undetermined hemoglobin 
genotype had splenic calcifications (Fig. 
3). There were both irregular amorphous 
deposits within the spleen and a curvilinear 
marginal calcification. A variety of splenic 
calcifications have been reported in patients 
with the Hbs AA, SS and SC.* The cal- 
cifications in our patient are probably the 
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result of previous infection and/or infarc- 
tion. 

The treatment of splenic abscess is pri- 
marily surgical with drainage of the 
abscess or, when possible, splenectomy and 
drainage of the left subphrenic space. 
Concomitant antibiotic therapy is also 
mandatory. Delay in surgical management 
is usually due to uncertainty of the diag- 
nosis. The serious nature of this disease 
demands early diagnosis. This condition 
must be considered high on the list of 
possibilities in patients with hemoglobin S 
and suggestive clinical and/or roentgeno- 
logic features. 


SUMMARY 


Twenty-two cases of splenic abscess in 
Nigerians are reviewed; 2 were of the sec- 
ondary type and 20 were primary splenic 
abscesses. Roentgenographically, 3 types 
of abscesses were distinguished: Type A 
with findings related only to splenomegaly; 
Type B with splenomegaly and gas within 
the abscess (pyogaseous abscess); and 
Type C with findings of localized or gen- 
eralized peritonitis in addition to spleno- 
megalv. 

Fifteen patients with primary abscesses 
had hemoglobin electrophoresis done; 13 
had Hb S present. Almost all patients with 
Type A abscesses had hemoglobin AS 
(sickle cell trait) electrophoretically. All 
patients with primary pyogaseous ab- 
scesses (Type B) had hemoglobin SC dis- 
ease. There were no hemoglobin SS (homo- 
zvgous sickle cell anemia) patients among 
those who had hemoglobin electrophoresis 
done. These findings and associations are 
discussed. The gene for Hb S is thought to 
be a significant factor in the etiology of 
primary splenic abscesses. It is important 
to recognize that Hb AS persons, who are 
usually asymptomatic, can develop this 
serious condition (primary splenic abscess) 
apparently without any unusual precipitat- 
ing circumstances. 

The clinical features in our cases were 
similar to previous reports. About ṣo per 
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cent of our cases had 


sterile cultures. 


Salmonella organisms were grown from 2 
abscesses in patients with Hb SC disease. 


The roentgenologic and therapeutic as- 


pects of splenic abscesses are briefly dis- 
cussed. 


T. M. Kolawole, F.F.R. and 
5. P. Bohrer, M.D. 
Department of Radiology 
University College Hospital 
Ibadan, Nigeria 
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ABNORMAL ABDOMEN* 


By DAVID W. GELFAND, M.D. 


DETROIT, 


P IVE contrast peritoneography is a 
relatively new method of visualizing the 
peritoneal and serosal surfaces of the ab- 
dominal cavity which in many applica- 
tions may prove superior to pneumoperi- 
toneum. Positive contrast media have the 
advantage of diffusing throughout the ab- 
dominal cavity, roentgenographic contrast 
can be controlled over a wide range, and 
small structures are easily delineated. The 
safety of water soluble radiopaque media 
in the abdominal c cavitv has been demon- 
strated in animals and humans.'? 31.5. 
The performance of positive contrast 
peritoneography in living subjects has been 
described and abdominal masses and 
hernias have been identified by this 
means.» 1314 

This article describes the roentgeno- 
graphic appearance of a number of patho- 
logic entities as seen during positive con- 
trast peritoneography. It is a sequel to the 
author’s previous description of the normal 
abdominal anatomy as visualized by this 
procedure.‘ 


MATERIAL AND METHOD 


Materials were derived from a total of 41 
positive contrast peritoneograms, of which 
19 had demonstrable roentgenographic and 
gross pathologic abnormalities. Twenty- 
seven of the 41 studies were performed on 
cadavers with confirmation of the roent- 
genographic findings at autopsy. Eleven 
studies involved accidental spills of large 
volumes of contrast material into the ab- 
dominal cavity, with surgical confirmation 
of findings. Three living patients under- 
went peritoneography, with findings con- 
firmed at surgery or by autopsy at a later 
date. Most studies were performed with 


* Presented at the Seventy-third Annual Meeting of the Americ: an Roentgen Ray Society, Washington, D.C. 
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300 cc. of 25 per cent sodium diatrizoate* 
solution, as packaged for pyelography. 


FINDINGS 


The pathologic findings to be described 
are summarized in Table r. 


PERITONEAL CAVITY 


Abnormalities of the parietal peritoneum 
consisted of adhesions, hernias, intraperi- 
toneal masses, and displacement by extra- 
peritoneal masses. 

Three forms of adhesions were demon- 
strated. In 1 case with adhesions in the 
right lower quadrant following appendec- 
tomy, the cecum was adherent to the ad- 
jacent parietal peritoneum, giv ing the ap- 
pearance of an abnormal mass in the right 
paracolic gutter (Fig. 14). In 2 patients 
with extensive adhesions following QUE 
omv, I of de had recurrent colonic 
adenocarcinoma, the instilled contrast ma- 
terial was confined to a relatively small 


* Hypaque sodium, 


Tatre d 
TYPES OF PATHOLOGY DEMONSTRATED DURING 
POSITIVE CONTRAST PERITONEOGRAPHY AND 
CONFIRMED AT SURGERY OR AUTOPSY 






No. of 
Examples* 


RECON 


4 
Hernias 2 
Retroperitoneal hematomas 5 
Primary neoplasms 3 
Recurrent or metastatic carcinomas 
within the abdominal cavity 2 
Liver metastases 3 
Other liver abnormalities 2 


* [n a total of 15 abnormal studies. 


; October 3-6, 1972 


From the Cincinnati General Hospital and Sinai Hospital of Detroit (X- Ray Departments of the Univ ersity of Cincianati and 


Wayne State University Colleges of Medicine). 


190 


VOL. Tig; NO. I 





Positive Contrast Peritoneography 
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l'16. 1. (4) The cecum is bound to the parietal peritoneum by adhesions and interrupts the normally smooth 
contour of the right paracolic gutter simulating an abnormal mass (arrows). (B) Dense adhesions confine 
the contrast material to the lower abdomen (dashed lines outline the diaphragm). The liver, spleen, 
stomach and other upper abdominal structures, normally bathed by contrast material, are not visualized. 
The irregular mass in the left paracolic gutter is recurrent adenocarcinoma of the descending colon (arrows). 
(C) Filmy adhesions (arrow) appear as linear filling defects, similar to mucus shards seen during the 
barium enema examinations. 


portion of the peritoneal cavity and was, 
in effect, loculated (Fig. 15). This con- 
trasts with the normal condition wherein 
the entire peritoneal cavitv is bathed by 
contrast medium, and the lateral and an- 
terior portions of the parietal peritoneum 
are easily visualized and relatively smooth 


in contour. In 1 patient, filmy adhesions 
appeared as linear filling defects similar in 
appearance to mucus shards on a barium 
enema roentgenogram (Fig. 1C). 

Two examples of hernias were recorded: 
an occult hernia of the pelvic floor in an 
elderly individual (Fig. 24); and a patent 
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hic. 2. (4) Occult hernia of the right side of the pelvic floor (arrow) in an elderly female, asymptomatic 
during life. (B) Patent processus vaginalis in a stillborn male infant. The testis and spermatic cord are 


visible within the hernial sac. 


processus vaginalis in a stillborn infant 
(Fig. 25). 

In a patient with recurrent colonic car- 
cinoma, Intraperitoneal neoplasm was vis- 
ible as a large, irregular filling defect oc- 
cupving the left paracolic gutter (Fig. 15). 
In another patient with metastatic car- 
cinoma of the ovary, small tumor nodules 


studding the pelvic peritoneum were easily 
detected (Fig. $C). 

In 1 cadaver with a ruptured abdominal 
aortic aneurysm, extrinsic pressure from a 
large retroperitoneal hematoma obliterated 






- 
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medially (arrow). 


iG. 3. (4) A large retroperitoneal hematoma from a 
ruptured aortic aneurysm obliterates most of the 
left side of the abdominal cavity, causing the con- 
trast material to collect mainly on the right side 
and in the pelvis. (B) Hematoma surrounding a 
pelvic fracture displaces the parietal peritoneum 


most of the left side of the abdominal cavity 
(Fig. 3.7). Four patients with pelvic frac- 
tures had displacement of the pelvic peri- 
toneum by hematomas (Fig. 35). 


LIVER AND SPLEEN 

The liver and spleen were the most easilv 
identified and evaluated structures within 
the abdominal cavity. In 3 patients with 
extensive liver metastases, distinct nodules 
were visible along the inferior surfaces of 
the liver (Fig. 44). In contrast, metastatic 
lesions involving the domed surface of the 
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liver were not as readily detectable, 
parently molded flat by pressure of 


ap- 
the 
adjacent abdominal wall and diaphragm. 
In a cadaver with lymphocytic leukemia 
and another with alcoholic cirrhosis, he- 
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Fic. 4. (4) Liver enlargement from 
metastatic carcinoma. Large nodules 
are visible on the inferior surface of 
the liver (arrow). The domed surface 
of the liver remains relatively smooth 

though numerous metastatic 

lesions found to involve the 
domed surface at autopsy. (B) Liver 
enlargement from diffuse hepatic in- 
filtration by lymphocytic leukemia. 

In the absence of nodule formation, 

the surface of the liver remained 

smooth. (C) Irregular, bilobular con- 

tour of the right lobe of the liver in a 

patient with alcoholic cirrhosis. A 

fine cobblestone surface pattern found 

at autopsy was not visible by perito- 
neography. Ascitic fluid. has diluted 
the contrast material, degrading the 
roentgenographic quality of the study. 


even 
were 


patic enlargement was readily detected; 
however, the surface of the liver was 
smooth, the diseased process having pro- 
duced no gross nodularity (Fig. 4B). in 
another cadaver with cirrhosis, the irregu- 
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lar contour of the right lobe of the liver was 
apparent (Fig. 4C). No splenic abnor- 
malities were recorded in this series, but in 
I patient with extensive adhesions in the 
upper abdomen, both the liver and spleen 
were totally invisible to peritoneography 


(Fig. 1). 


HOLLOW VISCERA 

There were no lesions of the hollow vis- 
cera detectable by positive contrast peri- 
toneography. In a living subject with car- 
cinoma of the breast metastatic to the 
gastric antrum, there was no grossly 
visible abnormality of the gastric serosa 
during peritoneography or at autopsy 5 
months later. In a cadaver with findings of 
chronic cholecystitis, the external surface 
of the gallbladder was also roentgeno- 
graphically normal. None of the cadavers 
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lic. 5. (4) Uterine enlargement due to a calci- 
fied fibroid tumor (arrows) is visible during 
cystography for a ruptured bladder. (B) The 
smooth surface of a large serous cystade- 
noma of the right ovary (arrows) is visual- 
ized by contrast material injected into the 
peritoneal cavity during hysterosalpingog- 
raphy. (C) An adenocarcinoma of the left 
ovary (upper arrow) is visualized during 
peritoneography performed for diagnostic 
purposes. The surface of the tumor is rela- 
tively smooth. Small metastatic nodules line 
the floor of the pelvic cavity (lower arrows). 





or living patients had a small bowel or 
colonic abnormality other than adenoma- 
tous polyps. 


FEMALE REPRODUCTIVE ORGANS 


Three patients had neoplasms of the fe- 
male reproductive organs. Uterine enlarge- 
ment from a fibroid tumor was clearly 
visible in 1 case (Fig. 54). In another case, 
a large serous cystadenoma of the right 
ovary was seen as a smooth-surfaced mass 
filling the entire pelvic cavity (Fig. 58). 
In the third instance, an adenocarcinoma 
of the left ovary and its metastases were 
detected preoperatively during a purposely 
performed peritoneography (Fig. cC). In 
contrast to these 3 cases, the normal uterus 
and ovaries are seldom clearly visualized 
during positive contrast peritoneograph y. 
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MESENTERIES, OMENTA AND LIGAMENTS 


The greater and lesser omentum, the 
hepatic ligaments, the mesenteries, and 
the various ligaments surrounding the 
spleen are normally visible in varying de- 
grees during positive contrast peritoneog- 
raphy.t In 2 patients with extensive ad- 
hesions, they were bound to adjacent or- 
gans or to the parietal peritoneum and were 
for the most part rendered invisible. 


DISCUSSION 


Although limited in number, these cases 
demonstrate that a wide variety of patho- 
logic conditions can be detected by positive 
contrast peritoneography, including ad- 
hesions, hernias, benign and malignant 
neoplasms, metastatic lesions and retro- 
peritoneal masses. Moreover, their roent- 
genographic appearance during peritoneog- 
raphy closely conforms to the gross pathol- 
ogy found at autopsy or surgery. It was 
also determined that the major peritoneal 
compartment and its solid organs are likely 
areas for investigation by peritoneography, 
while the hollow organs and lesser sac most 
likely are not. 

On the basis of this limited study, a few 
tentative and incomplete guidelines are 
advanced for interpreting positive con- 
trast peritoneograms. Any interruption of 
the smooth contours of the parietal peri- 
toneum is probably abnormal, and is likely 
to be a metastatic or recurrent malignancy 
(Fig. 1B), or a normal structure bound 
down by adhesions (Fig. 1,7). Dense ad- 
hesions tend to loculate the contrast ma- 
terial and may render areas of the ab- 
domen invisible to peritoneography (Fig. 
1B). In somewhat different fashion, extra- 
peritoneal masses may obliterate portions 
of the abdominal cavitv by displacement 
(Fig. 3, 4 and B). Metastatic tumor nod- 
ules in the liver are most readilv detectable 
when they involve its inferior surface 
(Fig. 4,4). Metastatic nodules which do not 
involve the surface of the liver will almost 
certainly be undetectable by peritoneog- 
raphy. The normal female reproductive 
organs are not usually seen during positive 
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contrast peritoneography,! but are readily 
visible when enlarged by a sizeable neo- 
pism (Fig. 5, 4 C). 

Although neoplastic masses can be de- 
tected by positive contrast peritoneog- 
raphy, differentiation between benign and 
malignant tumors may not always be 
possible. Highly irregular malignant masses 
(Fig. 1B) and metastatic studding of the 
parietal peritoneum (Fig. $C) are unlikely 
to be mistaken for benign tumors. On the 
other hand, a malignacy which has not de- 
stroved the serosal covering of the involved 
organ probably cannot be differentiated 
from a benign neoplasm. Also, it has been 
demonstrated that a normal structure may 
be mistaken for a tumor within the ab- 
dominal cavity if it has been bound to the 
parietal peritoneum by adhesions (Fig. 1.4). 

[t has become apparent that particular 
techniques vield the best peritoneograms. 
For optimal radiographic contrast, kilo- 
voltages should be low (70 kv.). Contrast 
material should be instilled into the ab- 
domen as near the suspected pathology as 
possible with the injection monitored 
fluoroscopically. Any ascitic fluid should be 
withdrawn before the injection. Postero- 
anterior, anteroposterior and oblique views 
of the abdomen should be obtained. The 
effects of gravity and position should be 
utilized to bring an adequate amount of 
contrast material into the desired area of 
the abdomen. 

In practice, 75 grams of sodium dia- 
trizoate in 300 cc. of water, as supplied for 
pvelography, has provided satisfactory 
roentgenographic contrast and adequate 
volume. The material was well tolerated 
during 3 peritoneographic examinations 
performed on living subjects and was 
readily absorbed from the peritoneal cav- 
itv. Pyelograms were produced within 15 
minutes, and 1 hour after instillation there 
was a visible decrease in the amount of 
contrast material within the abdomen. 
Twenty-four hours after the studies, con- 
trast material was no longer visible in the 
abdominal cavity or urinary tract. 

In terms of specific clinical applications, 
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positive contrast peritoneographv is most 
likely to be helpful in detecting the pres- 
ence of abnormal masses within or adjacent 
to the peritoneal cavitv, in visualizing the 
surfaces of the solid organs, in evaluating 
the presence and extent of adhesions, and 
in demonstrating the presence of occult 
hernias. In 3 peritoneographies performed 
on living subjects, primary malignancy, 
recurrent neoplasm, and metastatic stud- 
ding of the peritoneum were demonstrated 
in the 2 patients in whom these subse- 
quently proved to be present. Three of 4 
examples of intraabdominal adhesions were 
detected by peritoneography prior to being 
found at surgery or autopsy. All 3 examples 
of metastatic liver disease were detected 
roentgenographically before being con- 
firmed anatomically. Other studies have 
shown the method's ability to detect intra- 
abdominal masses and occult her- 
tas. Pod 

Positive contrast peritoneography, while 
useful in a number of situations, is not 
likely to be performed with great fre- 
quency. Radioisotope techniques provide 
much information about the liver and 
spleen with less inconvenience to the pa- 
tient. Barium studies remain the primarv 
means of examining the stomach and bowel. 
Pneumoperitoneum provides a more reli- 
able method of evaluating the female re- 
productive organs. Peritoneoscopy permits 
direct visualization of much of the abdom- 
inal cavity as well as the possibility of 
biopsy. Nevertheless, when pneumoperi- 
toneum is being contemplated, positive 
contrast peritoneography should be con- 
sidered as an alternative examination ca- 
pable of more easily visualizing the entire 
major peritoneal compartment and its con- 
tents. 


SUMMARY 
This paper describes the roentgeno- 
graphic appearance of a variety of patho- 
logic conditions as seen during positive 
contrast peritoneography, and is a sequel 
to the author's previous description of nor- 
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mal abdominal anatomy as visualized by 
this procedure. 

The material studied includes benign and 
malignant neoplasm, metastatic lesions, 
retroperitoneal masses, organ enlargements, 
adhesions and hernias. 

The ease and clarity with which the 
major peritoneal compartment and its con- 
tents can be visualized suggest that posi- 
tive contrast peritoneography may be pret- 
erable to pneumoperitoneum in certain ap- 
plications. 


David W. Gelfand, M.D. 
Department of Radiology 
Wayne State University 
School of Medicine 

$40 E. Canfield 

Detroit, Michigan 48201 
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DISTRIBUTION OF INTRA-ABDOMINAL MALIGNANT 
SEEDING: DEPENDENCY ON DYNAMICS OF 
FLOW OF ASCITIC FLUID* 


By MORTON A. MEYERS, M.D. 


NEW YORK. NEW YORK 


HE spread of neoplasms within the 

peritoneal cavity occurs by direct in- 
vasion, true embolic metastases, lymphatic 
extension, and intraperitoneal seeding." 
Direct invasion occurs from locally aggres- 
sive contiguous primary tumors or from 
noncontiguous lesions along mesenteric 
planes. Hematogeneous metastases ma v fol- 
low discrete vascular routes, both venous 
and arterial. Similarly, lymphatic extension 
and permeation follow known anatomic 
channels, 

There is, however, only very limited un- 
derstanding of the factors contributing to 
the distribution of intra-abdominal seeded 
metastases. It has been generally assumed 
that transcoelomic spread is random or, at 
least, a function of serosal implantation in 
the immediate area of a primary neoplasm. 
The relationship of the circulation of the 
induced ascitic fluid to the transporting 
and deposition of malignant cells in the 
peritoneal cavity has not been previously 


shown. In an earlier report, the observa- 
tions on spread of intraperitoneal effusions 
derived from a limited series of peritone- 
ography were first recorded.” Emphasis was 
placed on the pathways of flow in the up- 
per abdominal recesses and their correla- 
tion with the localization of intraperitoneal 
abscesses remote from their source. Fur- 
ther dynamic observations have detailed 
the precise How patterns dominating in the 
lower abdomen and pelvis. 

The purpose of this report is to docu- 
ment: (1) by detailed i vivo fluoroscopic 
and roentgenologic observations that ascit- 
ic fluid is not in a static state, but pursues 
a continual dynamic flow in the lower ab- 
domen and pelvis along distinct pathways. 


"From the Department of Radiology, The New York Hospital and 


University Medical Center, New York, New York, 


These pathwavs are determined by peri. 
toneal reflections and recesses, as well as 
the forces of gravity and negative sub- 
diaphragmatic pressure; and (2) that the 
sites of lodgment and growth of intra. 
peritoneal seeded metastases, shown in an 
analysis of a large proved series, follow 
the spread of the ascitic fluid. 


MATERIAL AND METHOD 


The dynamic pathways of flow of in- 
traperitoneal fluid iv vivo were studied in 
35 hospitalized patients by the technique 
of peritoneography.! The patients ranged 
in age from 28 to 74 years, and were com- 
prised of 22 males and 13 females. None 
had previous abdominal operations. The 
patient is positioned supine on the roent- 
genographic table. After local anesthesia, 
transabdominal needle puncture using a 
Rochester needle* is accomplished in the 
left supraumbilical area. Briefly, the tech- 
nique consists of the intraperitoneal in- 
jection of 1,200-1,500 ml. of nitrous oxide 
followed by 150 to 200 ml. of 60 per cent 
meglumine diatrizoatet diluted with so to 
75 ml. of normal saline. The presence of 
intraperitoneal gas enhances the positive 
contrast and helps its natural dispersion. 
Image amplified fluoroscopic observations 
detailed the patterns of flow of the intra- 
peritoneal fluid and these were confirmed 
bv roentgenograms of the abdomen. In 
several patients, the pathways of flow 
following successive so ml. increments of 
the contrast solution were Huoroscopically 
observed. Routine filming consisted of a 


* Jelco Intravenous Placement Unit, Jelco Laboratories, 
Raritan, N. J. 
T Renografin-6o, E. R. Squibb & Sons, New York. 
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series of Io projections: frontal and both 
obliques in the prone Trendelenburg (20- 
30°); then posteroanterior, anteroposterior, 
and right and left lateral with the table 
horizontal; and then frontal and both 
obliques in the supine Trendelenburg (20-- 
30°). In the early stages of the investiga- 
tion, decubitus and cross-table lateral views 
were also obtained and contributed to an 
understanding of the pathways of flow. 
Following the procedure, the plugged 
plastic cannula left 77 site was opened to 
permit as much of the gas as possible to 
escape. Both the water-soluble contrast 
medium and any residual gas are spon- 
taneously absorbed by the peritoneal sur- 
faces over the next few hours. Since reno. 
gratin 60 is hypertonic, even the relatively 
small amount used transiently induces 
some ascitic fluid. This was shown by 
progressive dilution of the contrast medium 
throughout the studv. 

A series of 34 cases of intraperitoneal 
malignant seeding, proved at operation or 
autopsy, from The New York Hospital and 
Memorial Hospital for Cancer and Allied 
Diseases, was reviewed. The roentgenologic 
and pathologic features were carefully 
analyzed, particularly in terms of the pri- 
mary source and the distribution of sec- 
ondary growths. 


ANATOMIC CONSIDERATIONS 


The peritoneal cavity is subdivided by 
peritoneal reflections and mesenteric at- 
tachments into several compartments and 
recesses (Fig. 1). Most of these are ana- 
tomically continuous, either directly or in- 
directly. 

The major barrier dividing the abdom- 
inal cavity is the fransverse mesocolon. Be- 
low this, the obliquely oriented small bowel 
mesentery divides the inframesocolic space 
into 2 compartments of unequal size: the 
right and left infracolic spaces. The small 
bowel mesentery itself is of a characteris- 
tically ruffled nature. It can be likened to a 
series of fan-like extensions from the root 
of the mesentery. It is this feature that 
contributes to the curvature of the loops 
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Vic. t. Posterior peritoneal reflections and intra-ab. 
dominal spaces. TM = transverse mesocolon; PL 
=phrenicocolic ligament; SBM small bowel 
mesentery; AC = VEE ment of ascending colon; 
DOssrtachment of descending colon; SM =sig- 
moid mesocolon; r- rectum; b= urinary bladder; 
RiC-rnght infracolic space; LIC «left infracolic 
space; RPG right Würdcelie gutter; LPG «left 
paracolie gutter. 


of small bowel. Multiple intraperitoneal 
recesses are thus formed within the reflec- 
tions of the small bowel mesentery. Its 
main axis, nevertheless, is directed toward 
the right lower quadrant in relation to the 
terminal ileum and cecum. The right in- 
fracolic space terminates at their junction. 
The left infracolic space is anatomically 
open to the pelvis to the right of the mid- 
line; toward the left, it is restricted from 
continuity with the pelvic cavity by the 
sigmoid mesocolon. 

The right and left paracolic gutters are 
lateral to the attachments of the peri- 
toneal reflections of the ascending and de- 
scending colon. They represent potential 





Fic. 2. Sagittal diagram of relationships of pouch of 
Douglas, the lower continuation of the peritoneal 
cavity between the rectosigmoid and the urinary 
bladder (B). 


communications between the lower ab. 
domen and pelvis below, with the supra- 
mesocolic area above. On the left, however, 
the phrenicocolic ligament partially sep- 
arates the paracolic gutter from the peri- 
splenic (left subphrenic) space. This liga- 
ment extends from the splenic flexure of 
the colon to the diaphragm at the level 
of the eleventh rib.‘ 

In the supine position, the pelvis is the 
most dependent portion of the peritoneal 
cavity. [ts compartments include the mid- 
line cul-de-sac or pouch of Douglas (recto- 
vaginal pouch in the female and recto- 
vesical pouch in the male) and the lateral 
paravesical recesses. The lower extension 
of the peritoneal reflections comprising the 
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pouch of Douglas projects generally at the 
level of the lower second to upper fourth 
sacral segment (Fig. 2). This variability 
is determined by the developmental fixa- 
tion of the peritoneum to Denonvilliers’ 
fascia (rectovaginal or rectovesical septum) 
and the degree of distention of the urinary 
bladder and rectum. The level is also a 
useful landmark to demarcate the junction 
between the rectum and the sigmoid colon. 
The ventral surface of the rectosigmoid 
junction thus faces the pouch of Douglas. 


RESULTS 
DYNAMIC ROENTGENOGRAPHIC OBSERVATIONS 


Fluid in the inframesocolic compart- 
ment preferentially seeks the pelvic cavity. 
From the left infracolic space, flow is direct 
along the right side of the rectum. Some 
fluid is temporarily arrested along the 
superior plane of the sigmoid mesocolon but 
gradually channels into the pelvis. From 
the right infracolic space, spread occurs in 
a series of minor cascades or rivulets along 
the recesses of the small bowel mesentery. 
It is not until a pool is formed at the apex, 
at the termination of the ileum with the 
cecum, that some begins to overflow into 
the pelvis. The pouch of Douglas is first 
filled, and then symmetrically the lateral 
paravesical recesses (Fig. 3). 

From this point the fluid ascends both 
paracolic gutters. Passage up the shallower 
left one is slow and weak, and cephalad 
extension is limited by the phrenicocolic 
ligament. The major flow from the pelvis 
is up the right paracolic gutter (Fig. 4). 
This then progresses to the right subhepatic 
and subphrenic spaces. Direct passage 
across the midline to the left subphrenic 
space is prevented by the falciform liga- 
ment. 

The right paracolic gutter serves also as 
the main communication from the upper 
to the lower abdominal compartments. 
Freely movable fluid collecting in the right 
upper quadrant also continues to be re- 
directed downward along this channel to 
the pelvis. 

Four predominant sites are therefore 
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clearly identifed as the preferential, re- 
peated, or arrested flow of intraperitoneal 
fluid: (1) the pelvic cavity, particularly the 
pouch of Douglas; (2) the right lower 
quadrant at the termination of the small 
bowel mesentery; (3) the superior aspect 
of the sigmoid mesocolon; and (4) the right 
paracolic gutter. These pathways are il- 
lustrated in Figure 5. 


ANALYSIS OF CLINICAL CASES OF INTRAPERI- 
TONEAL MALIGNANT SEEDING 

Table 1 summarizes the major anatomic 
features of intraperitoneal seeding in this 
series. The primary malignancies arose in 
the ovary, pancreas, stomach and colon. 
It is apparent that, regardless of the pri- 
mary origin of the neoplasm, 4 discrete 
sites of seeded metastases were encoun- 
tered: 

(1) Pouch of Douglas. Seeding at this site 
was the most common, occurring in 56 per 
cent. On barium enema study, this is re- 
vealed by a characteristic pattern of fixed 
parallel folds or a nodular indentation upon 
the ventral aspect of the rectosigmoid 
junction (Fig. 6). This change reflects the 
coalescence of deposits with a dense fibrous 
reaction. 

(2) Right lower quadrant. Seeded de- 
posits in the lower end of the right infra- 
colic space along the root of the small bowel 





Fic. 3. Supine position. Intraperitoneal opaque con- 
trast material first gravitates to the pelvic cavity, 
filling the pouch of Douglas and the 2 paravesical 
recesses. 
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l'tG. 4. Supine position. Intraperitoneal opaque con- 
trast fluid fills the pelvic cavity (PC) and then 
extends cephalad along the right paracolic gutter. 


mesentery were clinically identifiable by 
their displacement of distal ileal loops, 
perhaps with pressure effects also upon the 
medial contour of the cecum and ascend- 
ing colon. At times, multiple growths 
oriented along this axis within the terminal 
recesses of the mesentery may displace 
small bowel loops in a characteristic scal- 
loped-crescent pattern (Fig. 7). Extensive 
desmoplastic reaction may fix and angulate 
ileal loops toward the small bowel mesen- 
tery (Fig. 8). This localization in the right 
lower quadrant was present in 41 per cent 
of the cases of intraperitoneal seeding. 

(3) Sigmoid colon. Lodgment and 
growth of deposits arrested along the bar- 
rier of the sigmoid mesocolon in the left 
lower quadrant resulted in characteristic 
changes localized to the superior border 
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TABLE I 
ANALYSIS OF 34 CASES OF INTRAPERITONEAL MALIGNANT SEEDING 
Primary Carcinoma Seeded Site 
Lower Small g; id Right 
T 7 Ta - | Sigmoic 
Site No. of Cases |Pouch of Douglas Bowel | M IE Paracolic 
| lesocolon ` 
Mesentery | vee Gutter 
Ovary I$ 9 ‘i I 4 
Pancreas 8 5 2 3 
Stomach 7 4 3 2 2 
Colon 4 I 2 I 
Total 34 19 14 7 6 








of the sigmoid colon. The associated desmo- 
plastic reaction caused tethering of the 
mucosal folds. These lose their normally 
perpendicular axis to the lumen of the 





Fic. £. Diagram of the pathways of flow of intraperi- 
toneal fluid and the 4 predominant sites. 





bowel and become angulated, often toward 
a common point in the mesentery at the 
site of the secondarv lesion (Fig. 9). This 
localization occurred in 21 per cent of the 
cases. 

(4) Right paracolic gutter. Deposition 
and growth in this peritoneal recess, par- 
ticularly its inferior portion, were shown by 
a mass lateral and posterior to the cecum 
and proximal ascending colon. Tethering 
of mucosal’ folds’ or angulated fixation of a 
small bowel loop in this area may occur as 





Fic. 6. Seeded metastasis in the pouch of Douglas 
results in a nodular indentation (arrows) upon the 
rectosigmoid junction anteriorly. (The primary in 
this case is a carcinoma of the cecum.) 
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Fic. 7. Scalloped displacement of distal ileal loops in 


the right lower quadrant from multiple 
deposits arising from carcinoma of the 


(Reproduced with permission from Radio/ogy.') 





FIG. 9. Intraperitoneal seeding in the sigmoid meso- 
colon from carcinoma of the pancreas. The desmo- 
plastic reaction causes tethering of the mucosal 
folds, angulated toward a common site in the 


seeded mesentery (arrows). 


Ovary. . e "NP" 
Multiple sites of seeded deposition were 


somewhat more common than a solitary 


a consequence of an associated fibrous re- focus. Seeding in sites in addition to these 
action (Fig. 10). This localization occurred 


in 18 per cent of the cases. 
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FIG. 10, Intraperitoneal seeding in the right para- 
colic gutter from gastric carcinoma. Nodular 
masses displace the ascending colon anteriorly 


Fic. 8. Intraperitoneal seeding from carcinoma of the and medially and cause angulated fixation of a 
pancreas fixes and angulates ileal loops. There is small bowel loop. (Reproduced with permission 


considerable fibrous reaction. 


from Radiology.) 
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4 foci occurred only 6 times in the 34 
patients. These included 3 instances of 
metastases to the transverse and descend- 
ing colon in 3 cases of ovarian carcinoma, 
and 2 instances of metastases to the 
jejunum and 1 to the splenic flexure of the 
colon in 2 cases of primary carcinoma of 
the colon. These disparate sites may have 
been related to adhesions from previous 
abdominal operations. 


DISCUSSION 


Fluoroscopic and roentgen observations 
clearly and consistently demonstrate that 
intraperitoneal fluid, rather than being 
static, continually follows a circulation 
through the abdomen. Its pathways of dis- 
tribution and sequential spread are depen- 
denton mesentericreflections and peritoneal 
recesses. The transverse mesocolon, small 
bowel mesentery, sigmoid mesocolon, and 
the peritoneal attachments of the ascend- 
ing and descending colon serve as water- 
sheds directing the flow of intraperitoneal 
fluid. The force of gravity operates to pool 
peritoneal fluid in dependent peritoneal 
recesses. Most notable of these is the pelvic 
cavity, particularly the pouch of Douglas. 
This is the most caudal and posterior ex- 
tension of the peritoneal cavity. Other 
conspicuous dependent recesses in the in- 
framesocolic portion of the abdomen, 
particularly in the supine position, are the 
pockets along the small bowel mesentery, 
the apex of the right infracolic space, the 
trough along the cephalad margin of the 
sigmoid mesocolon, and the right paracolic 
gutter. 

Egress from the pelvis upward is not a 
function simply of overflow. Fluid sur- 
mounts the sacral promontory and flank 
muscles to extend upward, whether the 
patient is horizontal or erect. In an effort to 
understand the spread of infection, Autio! 
first documented the intraperitoneal ex- 
tension of radiographic contrast medium 
into the upper abdominal recesses even in 
the erect position. Ten cc. of contrast 
medium was introduced into the ileocecal, 
paracecal and paraduodenal regions of 
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38 patients in connection with appendec- 
tomy or cholecystectomy. It was found 
that the contrast medium moved both 
down into the pelvis and up into the sub- 
phrenic space, via the 2-way avenue of the 
right paracolic gutter. In addition to the 
anatomic pathways and action of gravity, 
variations in intraperitoneal pressure also 
determine the distribution of peritoneal 
fluid. The hydrostatic pressure of the con- 
tents of the abdominal cavity together with 
the flexibility of a portion of the abdominal 
walls determine, for the most part, the 
pressure within the abdominal cavity. 
Overholt” demonstrated in animals that 
the hydrostatic pressure is lower in the 
subdiaphragmatic region than elsewhere in 
the abdomen and that the pressure varies 
with respiration. The intraperitoneal pres- 
sure in the upper abdomen is subatmos- 
pheric and decreases further during in- 
spiration. This negative subdiaphragmatic 
pressure and its relation to breathing is 
maintained in the horizontal or erect posi- 
tion. This is explained by the outward 
movement of the ribs during inspiration 
which enlarges the space in the upper ab- 
domen more than it is decreased by the 
descent of the diaphragm. Salkin™ subse- 
quently confirmed these observations in 
humans, noting in a series of £o cases that 
most showed an intraperitoneal pressure 
from o to —30 mm. water and that the pres- 
sure is less in the epigastrium than in the 
hypogastrium. Drye* recorded that in the 
upright position pressure in the lower ab- 
domen is almost 3 times as great as in the 
supine position. These pressure differences 
with positional and respiratory variations 
have been confirmed by others.?? 
Surprisingly few observations have been 
made in the literature regarding the dis- 
tribution of intraperitoneal seeding. In- 
terest has apparently centered only on the 
most clinically evident site, f.e., Blumer's 
shelf which represents a coalescence of de- 
posits with a dense fibrous reaction in the 
pouch of Douglas. First described in 
1909, it was not until 1939 that Bacon? 
published a series of 22 cases of "extra- 
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rectal metastatic malignancy simulating 
primary carcinoma of the rectum." In 
1941, Buie ef a]? reported a 5 year series 
from the Mayo Clinic consisting of 254 
cases of secondary shelf tumors. They 
noted that the most common causes of 
extrarectal masses among women were le- 
sions of the genital system, and among 
men lesions of the gastrointestinal tract. In 
1955, Hultborn and associates' concluded 
that the factor essential to the develop- 
ment of a shelf tumor is pathologic fixation 
of the uppermost part of the rectcgenital 
septum (Denonvilliers’ fascia). Observa- 
tions on the distribution of intraperitoneal 
seeded malignancies other than the pouch 
of Douglas are notably lacking. Willis’ 
classic work on the spread of neoplasms" 
does not substantially further understand- 
ing of transcoelomic spread. 

It is accepted that in breaking through 
into the peritoneal cavity, a primary neo- 
plasm or even its intra-abdominal lymph 
node metastases can shed cells into the 
ascitic fluid induced. Our observations 1n- 
dicate that it then seeds deposits along the 
pathways of spread and localization. of 
intraperitoneal fluid. The commonest sites 
of lodgment and growth of seeded metas- 
tases clearly correlate with the patterns of 
flow of ascitic fluid. Four specific sites are 
evident: (1) the pouch of Douglas at the 
rectosigmoid level; (2) the right lower 
quadrant at the lower end of the small 
bowel mesenterv; (3) the left lower quad- 
rant along the superior border of the sig- 
moid mesocolon and colon; and (4) the 
right paracolic gutter lateral to the cecum 
and ascending colon. The degree of ascites 
need not be great. Theander ef al. found 
characteristic changes in the rectosigmoid 
to be roentgenologically identifiable in 10 
per cent of cases of ascites secondary to 
peritoneal carcinomatosis. In our material, 
the finding was present in 56 per cent of 
those cases with involvement of the peri- 
toneal cavity at single or multiple sites, re- 
gardless of the degree of ascites. Localiza- 
tion in the right lower quadrant was clearly 
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mesocolon in 21 per cent, and in the right 
paracolic gutter in 18 per cent. 

The fact that deposition and growth of 
secondarily seeded neoplasms in the ab- 
domen is dependent upon the natural flow 
of ascites within the peritoneal recesses 1s 
not only of diagnostic significance but may 
also have therapeutic implications. Further 
efforts in the control of flow of ascitic 
fluid might be developed to localize seeded 
deposits for more effective radiotherapy or 
chemotherapy. 


SUMMARY AND CONCLUSIONS 


The distribution of intraperitoneal malig- 
nant seeding clearly correlates with the 
pathways of flow of ascitic fluid. 

Four predominant sites of seeded metas- 
tases are identified: (1) the pouch of 
Douglas at the rectosigmoid level; (2) the 
right lower quadrant at the lower end of 
the small bowel mesentery; (3) the left 
lower quadrant along the superior border 
of the sigmoid mesocolon and colon; and 
(4) the right paracolic gutter lateral to the 
cecum and ascending colon. It is at these 
sites that the preferential, repeated or 
arrested flow of intraperitoneal fluid occurs. 

It is concluded that deposition and 
growth of secondarily seeded neoplasms in 
the abdomen are dependent upon the nat- 
ural fow of ascites within the peritoneal 
recesses. 


Department of Radiology 

The New York Hospital and Memorial 
Hospital for Cancer and Allied Diseases 

Cornell University Medical Center 

525 East 68th Street 

New York, New York 10021 
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IHE CONTINUUM PRINCIPLE IN 
DIAGNOSTIC ROENTGENOLOGY 


IKE Moliére's character who was un- 

- aware he was speaking prose, the 
radiologist has been using the continuum 
principle since his first days in radiology: 
for a given anatomic part or region, there 
is à characteristic direction and rate of 
change of contour or of density as one pro- 
ceeds from one point to another. For ex- 
ample, the interpedicular distance of the 
vertebral bodies presents a characteristic 
direction and rate of change as one pro- 
ceeds from neck to sacrum; these charac- 
teristics of direction and rate of change in 
this example lend themselves nicely to 
quantitative graphic portraval. Anv devia- 
tion from the expected requires explana- 
tion, 

Most continua, however, cannot be 
quantitated: a vertical diameter of a lum- 
bodorsal vertebral body smaller than that 
of the vertebra above must be explained. 

Another widely used continuum consists 
of the progressive anterior migration of the 
planes of the apophyseal joints as one pro- 
ceeds trom the upper lumbar to the lumbo- 
sacral level; any deviation in this orderly 
progression must be explained. 

Other continua show no significant 
change in direction of contour (hence, no 
rate of change); a sudden bulge in the left 
paraspinal soft-tissue stripe is abnormal 
and must be explained. 

I have found it helpful, and entertaining, 
to "devise" other continua, and, regarding 
them as continua with normal expected 
patterns, I have found that any deviations 
become strikingly salient and at times are 
highly significant. A few examples suffice: 

1. Young man with unexplained back 
pain. Normally, the thickness of the inter- 
vertebral disks increases as one proceeds 





from the upper to the lower lumbar 
reaches. This patient’s disk between the 
second and third lumbar vertebrae was 
barely perceptibly thinner than the one 
just above. The radiologic suspicion of 
early tuberculous spondylitis was even- 
tually confirmed. This continuum of the 
lumbar intervertebral disks becomes less 
helpful the older the patient because of the 
frequent presence of degenerative changes. 

2. Middle-aged man with known coronary 
arteriosclerosis. For several months the 
shadow merging into the posterior aspect 
of the ventricular mass in the lateral view 
of the chest had been considered part of the 
descending thoracic aorta. Appreciation of 
the continuum of the descending thoracic 
aorta in the lateral view indicates that 
normally there is no hiatus between the 
proximal and distal descending thoracic 
aorta (as demonstrated by this patient), 
but rather, a progressive decrease or con- 
stant maintenance of the density of the 
aorta, according to the patient's age, as 
one proceeds from arch to diaphragm. 
Hence, this shadow was not esophagus, an 
opinion confirmed by angiography, but 
most likely a ventricular aneurysm with 
thrombus, or a pericardial cyst. 

3. Child with clinical diagnosis of pneu- 
monia in the right base. The lungs roent- 
genologically were clear except for a little 
disturbance in the right retrophrenic con- 
tinuum. In the properly exposed postero- 
anterior study of the chest, the lung behind 
the right (and left) hemidiaphragm pre- 
sents as a gradually increasing density 
traversed only by vascular shadows as one 
proceeds distally to the pleural reflection. 
Any disturbance of this continuum must be 
explained, and the common explanation of 
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this common finding 1s pneumonitis. Fur- 
ther evidence for such pneumonitis will 
often be found in the disturbance of the 
continuum of the thoracic spine in the lat- 
eral view. Normally, the thoracic spine ap- 
pears to become less dense as one proceeds 
toward the diaphragm because of diminish- 
ing muscle mass. With a posterior gutter 
pneumonitis, as suggested by disturbance 
in the retrophrenic continuum in the pos- 
teroanterior view, an abnormal increase in 
density will be noticed in the vertebral seg- 
ments just above the diaphragm, as well as 
obliteration of the posterior-most segment 
of the involved hemidiaphragm (the posi- 
tive silhouette sign). 

4. Middle-aged woman with symptoms 
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compatible with gallbladder disease. The first 
oral cholecystogram disclosed a concentra- 
tion of the contrast medium at the lower 
limits of normal, but a barely perceptible 
diminution of density as one approached 
the fundus-—a reversal of the findings in 
the normal gallbladder with the patient 
upright, Additional study permitted the 
definition of many small stones lying in the 
fundus. 

Continua abound, and just await the re- 
sourceful radiologists formulation and 
utilization. 


CunisTIAN V. Cimmino, M.D., F.F.R. 


Mary Washington Hospital 
Fredericksburg, Virginia 





HOW RADIOLOGY BECAME ESTABLISHED IN UTAH 


STABLISHMENT of x-ray facilities 
was somewhat later in Utah than in 
other parts of the United States, and some- 
what disorderly. Someone, in 1902, pur- 
chased an x-ray machine; | have not been 
able to learn the name of the individual, 
or under whose direction it was operated. 
The second machine was purchased, late 
in 1902, by Dr. Augustus C. Behle. It was a 
huge static machine and took from 5 to 10 
minutes to make an exposure.! At about the 
same time machines were purchased by 
other phvsicians, among them Doctors 
A. J. Hosmer, E. E. Root and S. H. 
Pinkerton. Dr. Pinkerton did most of his 
work at St. Mark's Hospital and, at his 
suggestion, Dr. J. C. Landenberger studied 
up on x-ray work. The machine was in- 
stalled at St. Mark's Hospital and the staff 
was allowed to use it. St. Mark’s Hospital, 
theretore, appears to have been the first 
hospital in Utah to have x-ray equipment. 
Itis worthy of note that it also was the first 
hospital to be established in Utah and the 





first to graduate a three vear class of 
nurses. 
About 1906 Doctors Pinkerton and 


Landenberger moved to the newly-com- 
pleted Judge Merey Hospital, left St. 
Mark’s Hospital, and took the equipment 
with them. 

St. Mark’s Hospital purchased its own 
equipment in 1907 and Dr. Warren Benja- 
min was given charge of the department. 
He graduated from the University and 
Bellevue Hospital Medical College, New 
York, in 1900 and died at age §6 of heart 
deri April 27, 1927. At the suggestion of 
Dr. Augustus Behle, who travelled exten- 
sively in medical centers in Europe, he was 
persuaded to make a fluoroscopic exami- 
nation of the stomach using a bismuth and 
buttermilk preparation. He quickly became 
disenchanted with the procedure when the 
patient vomited the mixture. 

Louis = Thody? gives the most factual 
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and detailed account of early radiology in 
Utah. He was trained as an electrician in 
the Woolwich Arsenal, England, and came 
to a as a convert to F oael 
o of his anne. in o e ; he was 
placed in charge of electrical equipment in 
the W. H. Groves Latter Day Saints Hospi- 
tal, and, as part of those facilities, of the 
x-ray apparatus that had many problems, 
not the least of which was failure to pro- 
duce satisfactory results. 

The equipment consisted of a 10 inch coil 
and an electrolytic interrupter with a 
D’Arsonval high frequency resonator and 2 
Leyden jars. There were 8 or 10 gas tubes 
of various makes. The tube stand consisted 
of a wooden pole set in a metal base on 
casters and the tube was attached to the 
post with a sliding wooden clamp. The 
department was located in the basement 
adjoining the corridor leading to the laun- 
dry and garbage depository. The walls were 
painted black and the light source was a 
single chandelier and a small window at 
ground level. There was no dark room; the 
plates were sent to a downtown photog- 
rapher for development. When an x-ray 
examination was required, one of the 2 
interns at the Hospital obtained the key to 
the department and, with the attending 
physician and patient, waited for the ap- 
pearance of Mr. Thody. Then the plates 
were sent downtown for development. This 
procedure was totally unacceptable, so Mr. 
Thody established a “dark room," where 
processing was carried out in enamel trays 
with closely guarded secrets of chemical 
formulae, developing time, etc. Ultimately, 
he used an electrical "rocking table," called 

a "titulator," which saved much time and 
effort on the part of the technician. 

]t was necessary to have a number of 
tubes, each selected for a particular type of 
examination. Tubes were classified as soft, 
medium soft, medium hard and hard. A 
common method for testing tubes was to 
fluoroscope the operator' hand. A soft 
tube showed the hand entirely black and 
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was useless for examination. À medium soft 
tube showed the fleshy parts light green, 
the bones dark gray, and a metal ring black. 
A medium hard tube showed the bones 
light gray and a hard tube showed the 
bones lighter—the photography was thin 
and faded as compared with metal. The 
fluorescence of the tube was also used to 
indicate its condition. A soft tube gave a 
mixed blue and green color; a medium soft 
tube, a uniform dark green; a medium hard 
tube, a pale gray; and a hard tube, a vel- 
lowish to green tint, frequently also show- 
ing a reverse current. Mr. Thody notes 
that several static machines in downtown 
offices were idle (circa 1908-10), because a 
few x-ray burns had been reported and one 
serious injury occurred when a University 
janitor used his bare hands all day to 
demonstrate the mysteries of fluoroscopy. 

The second physician-radiologist in Utah 
was Dr. Charles Wesley Stewart who 
graduated in medicine from Denver Col. 
lege of Medicine in 1900 and died in Bur- 
bank, California on March 29, 1927 at the 
age of 83. In 1918 he was associated with 
Dr. Albert Soiland, who was then serving 
on active status with the Naval Reserve. 
Dr. Stewart established a general practice 
in Sugarhouse, a suburb of Salt Lake City, 
and subsequently established and equipped 
an x-ray office "up town," at the same time 
continuing his private general practice. 
Later he restricted his practice to x-ray 
work and became director of the x-ray 
department of Holy Cross Hospital. As 
radiologist of Holy Cross Hospital, he was 
succeededf był Dr. James P. Kerby who, 
during World War I, had been serving With 
the U. S. Medical (Cor ps at Fort Douglas 
Military Reservation, Salt Lake City. Dr. 
Kerby was the first formally trained radi- 
ologist in Utah, having studied from 1917- 
18 at the Military School of aa. 
ogy, Johns Hopkins Hospital, Baltimore, 
Maryland. He died in January 1952 after a 
career which embraced private practice in 
$ Salt Lake City hospitals, a private office 
and Veterans’ Administration out-patient 
department. 
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The first Snook machine was installed in 
Judge Mercy Hospital, under direction of 
Doctors Pinkerton and Landenberger, and, 
subsequently, similar equipment was put in 
use in Latter Day Saints Hospital and the 
Salt Lake Chnic--all under the instigation 
of Mr. Thody. 

Looking back to the early vears of radi- 
ology in Utah, it becomes apparent that 
Louis A. Thody, erstwhile electrical engi- 
neer, was largely responsible for pioneering 
and developing the specialty. When physi- 
cians in the community questioned his 
ability to function in the capacity of techni- 
cian, interpreter of x-ray images (circa Ig1§ 
there were no specialists in radiology), he 
studied with Drs. Russell Carman at the 
Mayo Clinic, Henry Pancoast and W. R. 
Manges. As a result he became, although a 
“layman,” an astute evaluator of the differ- 
ent shades of gray portrayed originally on 
the glass plate, and subsequently on the 
film. When it became apparent that radi- 
ology was becoming a specialty reserved 
for physicians, he formed an association 
with Q. B. Corav, M.D., who returned to 
Utah after completing a residency in radi- 
ology at Washington University, St. Louis, 
in 1926. He finally retired in 1946. In 
February 1911, the Salt Lake County Med- 
ical Society dedicated its program to 
“X-Ray Night." The participants on the 
program were Doctors Warren Benjamin, 
St. Mark's Hospital, E. Viko, Holy ee 
Hospital and Louis A. Ten. Latter Day 
Saints Hospital. In recognition of his 
services, Mc Thodv was elected an. Hon- 
orary Member of the Utah State Medical 
Association and, a few vears later, of the 
Salt Lake County Medical Society. 

Since the late 1930s, radiology has be- 
come a field for diplomates of the American 
Board of Radiology, whose names, at this 
time of writing have become legion and, 
lest some worthy of mention be omitted, 
none will be named. 


Ancus K. Witson, M.D. 


4992 S. 938 East, 
Salt Lake City, Utah 84117 
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AMERICAN SOCIETY OF 
NEURORADIOLOGY 

The American Society of Neuroradiol- 
ogy Annual Meeting was held in Boston in 
April 1973. 

The following are the officers elected for 
the coming year: President, T. Hans New- 
ton, M.D., San Francisco, California; 
President-Elect, H. L. Baker, Jr., M.D., 
Rochester, Minnesota; Vice-President, Wil- 
lam Hanafee, M.D., Los Angeles, Cali- 
fornia; Treasurer, John Allcock, M.D., 
London, Ontario, Canada; and Secretary, 
David O. Davis, M.D., Washington, D. C. 

MOUNT ZION HOSPITAL AND 
MEDICAL CENTER 

The San Francisco Cancer Symposium of 
1973, presented by the Claire Zellerbach 
Saront Tumor Institute of Mount Zion 
Hospital and Medical Center, San Fran- 
cisco, California, will be held in the Stan- 
ford Ballroom, at the Stanford Court Hotel, 
November 16-17, 1973, from 8:30 a.M. to 
5:00 P.M. 

The subject is “Current Concepts in 
Breast Cancer and Tumor Immunology.” 

The Program Chairman is Joseph R. 
Castro, M.D., Chief, Department of Radia- 
tion Oncologv, Mount Zion Hospital and 
Medical Center; Clinical Professor of Radi- 
ation Oncology, University of California 
Medical Center, San Francisco. 

Deadline for advanced registration is 
November 8, 1973. 

For further information please contact: 
Department of Continuing Education, 
Mount Zion Hospital and Medical Center, 
P.O. Box 7921, San Francisco, California 
94120. 





AMERICAN INSTITUTE OF 
ULTRASOUND IN MEDICINE 
The r8th Annual meeting of The Amer- 
ican Institute of Ultrasound in Medicine 
will be held in Ann Arbor, Michigan, Octo- 





The program will include a full day of 


ry 


eter 


SEPTEMBER, 1973 


educational lectures and video tape in all 
disciplines of medicine. 

For further information, please contact: 
Dr. Michael A. Wainstock, Towsley Cen- 
ter, University of Michigan Medical Cen- 
ter, Ann Arbor, Michigan 48104. 

DIAGNOSTIC ULTRASOUND PHYSICIANS 
TRAINING COURSE 

The purpose of this program is to pro- 
vide a basic indoctrination for physicians 
interested in establishing an active program 
of diagnostic ultrasound in their own hos- 
pitals. 

seminar presentations, demonstrations 
and work-shops will embrace all of the 4 
tvpes of information displav used in diag- 
nosis. Some of the speakers will be: Gilbert 
Baum, M.D., Barry Goldberg, M.D., 
Stuart Gottheb, M.D., Raymond Gramiak, 
M.D., Morris Kotler, M.D., Marc Lapay- 
owker, M.D., George Leopold, M.D., J. 
Stauffer Lehman, M.D., William McKin- 
nev, M.D., Gordon Perlmutter, M.D., 
Bernard Siegel, M.D., Renate Soulen, 
M.D., William Steel, M.D., Marvin Ziskin, 
M.D. and others. 

The dates of these courses are: Septem- 
ber 17-21, 1973; December to-14, 1973; 
March 2§~29, 1974 and May 20-24, 1974, 
at Episcopal Hospital, Philadelphia, Penn- 
svlvania, Section of Diagnostic Ultra- 
sound, Department of Radiology. 

Enrollment is limited to a maximum of 
15 physicians for each course. 

For further information please write to: 
Barry B. Goldberg, M.D., Program Direc- 
tor, Section. of Diagnostic. Ultrasound, 
Department of Radiology, Episcopal Hos- 
pital, Front Street and Lehigh Avenue, 
Philadelphia, Pennsylvania 19125. 

SIXTH L. H. GRAY CONFERENCE 

The organization is now underway of 
the 6th L. H. Gray Conference, on “The 
Initial Shapes of Cell Survival Curves: 
Clinical and Theoretical Implications.” 

The Conference will take place at Bed- 
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ford College, Regents Park, London, 


radiobiologists. 

The organizers have prepared a list of 
topics which they envisage as the subject 
matter, and they plan to arrange the pro- 
gram to some extent in accordance with the 
availabilitv of relevant results. 

The list may be obtained from Dr. Tik- 
vah Alper, Medical Research Council, 
Experimental Radiopathology Unit, Ham- 
mersmith Hospital, London, W12 OHS, 
England. 


AMERICAN OSTEOPATHIC COLLEGE 
OF RADIOLOGY 
The 1974 Annual Scientific Meeting of 
the American Osteopathic College of Radi- 
ology will be held at the Century Plaza 
Hotel, Los Angeles, California, October 
7-10, 1974. 
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The Program Chairman--1974 is Law- 
rence Jordon, D.O., 803 Delene Road, 
Jenkintown, Pennsylvania 19046. 

For further information please contact: 
Charles Ballinger, D.O., Suite 21, Ponce 
American Building, 4601 Ponce de Leon 
Boulevard, Coral Gables, Florida 33146. 


LEO G. RIGLER LECTURE, 
TEL-AVIV UNIVERSITY, 
TEL-AVIV, ISRAEL 


The 13th Annual Leo G. Rigler Lecture, 
of the Tel-Aviv University will be given in 
Tel-Aviv, Israel, on October 23, 1973 by 
Dr. John Caffey on "The Shaken Babe: 
Radiographic Changes in the Skeleton and 
Central Nervous System.” This will be 
followed on October 24th by a symposium 
on Bone Dysplasias. On this occasion the 
inauguration of the Leo G. Rigler Teaching 
Archive will take place. 

For further information write Dr. Samuel 
Schorr, Ichilov Hospital, Tel-Aviv, Israel. 
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BOOK REVIEWS 
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ATLAS or RogNTGENOGRAPHIC MEASUREMENT, 
t Third edition. By Lee B. Lusted, M.D., Pro- 

fessor of Radiology, The University of Chi- 
[ cago; and Theodore E. Keats, M.D., Profes- 
| sor and Chairman, Department of Radiology, 

University of Virginia School of Medicine. 
Cloth, Pp. 300, with 250 figures. Price, about 
$16.00. Year Book Medical Publishers, 35 
East Wacker Drive, Chicago, Ill. 60601, 1972. 


Credit should be given to the authors for con- 
tinuing to update their valuable atlas, the first 
edition of which appeared in 1929. In general, 
the format of this book is the same as the previ- 
ous editions, The order of chapters has not been 
changed, but the material has been significantly 
updated and many new tables have beenin- 
cluded. Whenever available, newer, more accu- 
rate, or more detailed material has replaced 
data which appeared in older editions. 

The book itself represents an accumulation of 
many tables and statistical material published 
in the medical literature of recent vears. The 
borderlines of normal are not always remem- 
bered. The authors undertook the effort to com- 
pile the pertinent and more important data 
which represent the wide range in size and form 
of normal structures. Combining this impor- 
tant, but usually unaccessible, material into a 
single volume resulted in an excellent source of 
reference. 

The book is divided into 9 chapters which 
cover the central nervous system, the neck, 
skeletal system, respiratory system, cardio- 
vascular system, gastrointestinal system, spleen 
and adrenal glands, urinary tract and pelvim- 
etry, and fetometry. By far the longest chapter 
is the one dealing with the skeletal system. It 
comprises over half the book. Because of the 
many diseases and syndromes which mav affect 
the skeletal system, one is particularly grate- 
ful to be able to refer with ease to tables and 
illustrations which might help in the recogni- 
tion of these frequently somewhat obscure 
entities. It would have been nice to include 
tables and diagrams describing the different 
more common fractures and their nomencla- 
ture. Possibly such material could be added in 
future editions. 

This is a reference book which is intended to 
be used when there is doubt in the interpreta- 
tion of roentgenograms, Each topic is discussed 
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on a separate page and references are listeP, 
The interested reader may refer to the original 
work. 

It is a book which should be available in all 
radiology departments and offices and will 
prove of immense value to the individuals 
using it. 


P. Rusen Korner, M.D. 


Tue ESSENTIALS or RogNTGEN Inrerpreta- 
TION. Third edition. By Lester W. Paul, 
M.D., Professor of Radiology, the University 
of Wisconsin Medical School; and John H. 
Juhl, M.D., Professor of Radiology and 
Chairman of the Department of Radiology, 
the University of Wisconsin Medical School. 
Cloth. Pp. 1,144, with 1,323 illustrations. 
Price, $35.00, Harper & Row, Publishers, 
Ince., 2350 Virginia Avenue, Hagerstown, Md. 
21740, 1972. 


The authors of a book detailing the basic fea- 
tures of diagnosis in clinical radiology are faced 
with a formidable task. It must fill the gap be- 
tween the short elementary text introducing a 
student to the clinical contributions of the 
specialty of radiology and the multivolume or 
reference work of a particular area of diagnostic 
radiology. It must be concise and yet not super- 
ficial, comprehensive and yet not laboriously 
detailed. It must emphasize the differential fea- 
tures of diagnosis without forsaking an appreci- 
ation of normal variants. 

This work, now in its third edition, fulfills 
these goals admirably. Sections devoted to the 
osseous system (r0 chapters), the brain and 
spinal cord (2 chapters), the abdomen and 
gastrointestinal tract (7 chapters), the urinary 
and female genital tracts (2 chapters), the chest 
(11 chapters), and the face, mouth and jaws 
(3 chapters) have been updated and revised 
with the addition of new material covering 
advances in the last decade. Balance is achieved 
through a strikingly consistent approach. En- 
tities as diverse as fracture and the mucopoly- 
saccharidases, or duodenal ulcer and disac- 
charidase deficiency are presented clearly. The 
frequent inclusion of the incidence of signs or 
features in various diseases gives the reader an 
idea of their diagnostic reliability. Most of the 
1,323 illustrations clearly show the pathologic 
features, although some could be improved with 
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labelling. References have been carefully se- 
lected, citing both classic articles and recent 
contributions. A 40 page index provides 1m- 
mediate access to the breadth of material 
covered. 

Such a work imposes by its very nature a 
limitation on the discussions of clinical. and 
pathologic aspects to the information necessary 
to clarify the roentgen observations. Under- 
standably, not all entities are illustrated. How- 
ever, several major conditions could profit m- 
measurably from being illustrated. The descrip- 
tion of lobar and segmental atelectasis, for 
example, deserves more than 2 reproductions. 

A critical reader of special interests may find 
areas of lapses or incomplete coverage. But 
what is, after all, to be considered “essential” 
is a matter of judgment and experience, and 
the authors have contributed notably in this 
regard. It is recognized that the changing 
nature of radiology has been determined to a 
large degree by the valuable diagnostic infor- 


mation provided by special procedures. Briet 


but concise descriptions of the applications and 
diagnostic potential of these advances in the 
specialty of radiology are also included as essen- 
tial information. 

'This comprehensive book is equally suited to 
the radiology resident, both at the beginning 
and as a review survey at the end of his train- 
ing period, and to the clinician and surgeon in 
training or practice as a basic reference and 
review source. 


Morton A. Meyers, M.D. 


BOOKS RECEIVED 

Tur Raprotocy or Joixr Disease. By D. M. For- 
rester, M.D., Associate Professor of Radiology, 
University of Southern California School of Medi- 
cine, Los Angeles County-University of Southern 
California Medical Center, Los Angeles, Calif; 
Consultant Physician in Rheumatology, Long 
Beach Veterans Administration Hospital, Long 
Beach, Calif.; and John W. Nesson, M.D., Instruc- 
tor in Radiology, University of Southern Cah- 
fornia School of Medicine, Los Angeles County- 
University of Southern California Medical Center, 
Los Angeles, Calif. Volume 2 in the Series, Saun- 
ders Monographs in Clinical Radiology. Cloth. Pp. 
474, with gs4 illustrations. Price, $22.50. W, B. 
Saunders Company, West Washington Square, 
Philadelphia, Pa. 19105, 1973. 


Tue Porrat Venous System. By Charles Marks, 


M.D., M.S., Ph.D., F.R.C.P., F.R.C.S., F.A.C.S., 
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V.C.C.P., F.A.C.C., Professor of Surgery, Louisi- 
ana State University School of Medicine; Attend- 


D.Sc., F. A.C.S. Cloth. Pp. 157, with some illustra- 
tions. Price, 12.75. Charles C Thomas, Pub- 
lisher, 301-327 East Lawrence Avenue, Spring- 
field, HI. 62717, 1973. 


Tue Use or X-Ray Tecuniques IN FORENSIC 
Ixvestications. By Daniel Graham, FSR. 


Group Superintendent Radiographer to the Vic- 
toria Infirmary of Glasgow; Honorary Consultant 
Radiographer to Glasgow Police. Cloth. Pp. 142, 
with many illustrations. Price, $13.50. The Wil- 
liams & Wilkins Company, 423 E. Preston Street, 
Baltimore, Md. 21202, exclusive U. 5. agents, 


1973. 


Arras or Haso RapiocrarHs. By Philip Jacobs, 
TD, D.M.R.D., ERCP, FER, Consultant 
Radiologist, Royal Orthopaedic Hospital, Birm- 
ingham, Birmingham General Hospital, Birming- 
ham Accident Hospital, and Warwickshire Ortho- 
paedic Hospital for Children; Clinical Lecturer in 
Radiology, University of Birmingham, England. 
Cloth. Pp. 246, with 3oo illustrations. Price, 
$24.50. University Park Press, Chamber of Com- 
merce Building, Baltimore, Md. 21202, 197. 


HosprrALs-—A Systems Approacu. By Raymon D. 
Garrett. Cloth. Pp. 171, with some figures. Price, 
ii2.40. Auerbach Publishers Inc, 121 North 
Broad Street, Philadelphia, Pa. 19107, 1973. 


Praxnine a DracNosric Raprotocy DEPARTMENT: 
Basic CoxsipgRATIONS. By William G. Terry, 
DSR, SX-Ray T, Associate Member, Faculty of 
Radiologists (Honorary), and J. W. McLaren, 
ERCP., F.R.C.P.Ed., F.F.R., D. M.R. E, Some- 
time Physician in Charge of Diagnostic Radiol- 
ogy, St. Thomas’ Hospital, London; Lately 
Examiner in Radiology, University of Edinburgh; 
University of London, Faculty of Radiologists 
and Conjoint Board. Cloth. Pp. 207, with some 
illustrations. Price, $22.50. W. B. Saunders Com- 
pany, West Washington Square, Philadelphia, Pa. 


19105, 19735. 


Exercises IN. Diacsosric RapioLocy. Volume 6: 
Nuciear Rapiorocy. By A. Everette James, Jr., 
Sc.M., M.D., Associate Professor of Radiology 
and Director, Radiological Research, Department 
of Radiology, The Johns Hopkins Hospital, Balti- 
more, Md.; and Lucy Frank Squire, M.D., Pro- 
fessor of Radiology, Downstate Medical Center, 
Brooklyn, N. Y.; Consultant in Radiology, Mas- 
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sachusetts General Hospital, Boston, Mass. Paper. 
Pp. 218, with 261 illustrations. Price, 22.95. W. B. 
saunders Company, West Washington Square, 
Philadelphia, Pa. 19105, 1973. 


Sorr Tissue RogNtTGENOGRAPHY IN DIAGNOSIS OF 


THyroip Cancer: DETECTION or PsaMMOMA 
Bopies sv Spror-TaNGENTIAL Proyecrion. By 
Masayoshi Akisada, M.D., Chief, Radiology De- 
partment, Mitsu: Memorial Hospital, Tokyo; 
Assistant Professor, Department of Radiology, 
Faculty of Medicine, University of Tokyo, Tokyo; 
and Yoshihide Fujimoto, M.D., Assistant Pro- 
fessor, Second Department of Surgery, Faculty of 
Medicine, University of Tokyo, Tokyo. Cloth. Pp. 
138, with 47 figures. [gaku Shoin Ltd., 2-29-11 
Hongo Bunkyo-ku, Tokyo, Japan, 1975. 


Hearre Praceres RESEARCH AND FORMALIZED 


ManacertaL Meruops. By F. Grundy, M.D., 
M.R.C.P.,, D.P.H., Assistant Director-General, 
World Health Organization, 1961-1962; and W. A. 
Reinke, Professor, Department of International 
Health, School of Hygiene and Public Health, The 
Johns Hopkins University, Baltimore, Md. Public 
Health Papers No. si. Paper. Pp. 193. Price, 
$3.00. The American Public Health Association, 
Inc., 1015 Eighteenth Street N.W., Washington, 
D. C. 20016, 1973. 


Mercury, MaRCURIALS AND Mercaprans. Edited 


by Morton W. Miller and Thomas W. Clarkson, 
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Department of Radiation Biology and Biophysics, 
School of Medicine and Dentistry, The University 
of Rochester, Rochester, N. Y. Cloth. Pp. 186, 
with some figures. Price, $19.75. Charles C 
Thomas, Publisher, 501-327 East Lawrence Ave- 
nue, Springfield, Til. 62717, 1973. 





Vext-Book or X-Ray Dracnosts: py BRITISH 
AUTHORS. Volume III. Fourth edition. Edited by 
S. Cochrane Shanks, C.B.E., M.D., F.R.C.P,, 
ILER., Consulting Radiologist, University Col- 
lege Hospital, London; and Sir Peter Kerley, 
K.C.V.O, CBE, M.D, ERCP., FER, 
D.M.R.E., Consulting Radiologist, Westminster 
Hospital and National Heart Hospital, London. 
Cloth. Pp. 728, with 526 illustrations. Price, 
$10.00. W. B. Saunders Company, West Wash- 
ington Square, Philadelphia, Pa. 19104, 1973. 


GoubEN's DiacNosric. Rapbrorocv, Laurence L. 


Robbins, M.D., Editor. Section 15: Pediatric 
Radiology. Second edition. By Lawrence A. Davis, 
M.D., Professor of Radiology, The University of 
Louisville Medical School; Department of Radiol- 
ogy, Uhe Children’s Hospital, Louisville, Ky.; 
and Loretta T. Shearer, M.D., Assistant Professor 
of Radiology, The University of Louisville Med- 
ical School; Associate Radiologist, The Children's 
Hospital, Louisville, Ky. Cloth. Pp. 293, with 
many figures. Price, $27.50. The Willams & 
Wilkins Company, 428 E. Preston Street, Balti- 
more, Md. 21202, exclusive U. S. agents, 1973. 
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SOCIETY PROCEEDINGS 





MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN Roentcen Ray Society 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga, 30322. Annual Meeting: Queen Elizabeth 
Hotel, Montreal, P. Q., Canada, September 25-28, 1973. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Felix N. Rutledge, M. D. Anderson Hos- 
pital and Tumor Institute, Houston, Texas 77025. An- 
nual Meeting: Surfer Hotel, Maui, Hawaii, April 21-25, 
1974. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roches- 
ter, Minn. ssgor. Annual Meeting: Palmer House, Chi- 
cago, HL, November 25730, 1973. 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill. 60606. Annual meeting: Roosevelt 
Hotel, New Orleans, La., April 1-6, 1974. 

SECTION on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: Chicago, lll., June 12-19, 1974. 

AMERICAN Board or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should be 
directed to Kahler East, Rochester, Minn. $5901. 

Oral examinations will be held in the following cities 
during the next 2 years: Dallas, Tex., Dec. 3-7, 1973, 
Statler Hilton Hotel; New York, N. Y., June 10-14, 1974, 
New York Hilton Hotel; and Los Angeles, Calif., Dec. 
9-13, 1974, International Hotel. 

Written examinations are scheduled in 13 large cen- 
ters in June 1974. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1974 is September 30, 1973. 

AMERICAN Boarn or Nuc.ear Mepicine, Inc, A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
of Nuclear Medicine. 

Chairman, Dr. Merrill A. Bender, Suite 2402, 211 E. 
43rd St., New York, N. Y. 10017. 

AMERICAN ÁssOCIATION OF Puysicists IN MEDICINE 
Secretary, D. John Wright, Ph.D., Department of Ra- 
diologv, Temple Univ. Health Sciences Center, Phila- 
delphia, Pa. 19140. Annual Meeting. 

AMERICAN Society or THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Herman D. Suit, Radiation Medicine, 
Massachusetts General Hospital, Boston, Mass. 02114. 
Annual Meeting: Royal Sonesta, New Orleans, La., Oct. 
24-28, 1973. 

AMERICAN INSTITUTE or ULTRASOUND IN MEDICINE 
Secretary, John M. Reid, Ph.D., «56 18th Ave., Seattle, 
Wash. $8122, Annual Meeting: Ann Arbor, Mich., Oct. 
14718, 1973. 

AMERICAN SOCIETY OF NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 
gor Twenty-third St., N.W., Washington, D. C. 20037. 
Annual Meeting. 

THIRTEENTH INTERNATIONAL CONGRESS OF RADIOLOGY 
President-Elect, Dr. Juan Gómez López. Secretary Gen- 
eral, Dr. José Bonmati, Lagasca, 27 Madrid 1, España. 
Meeting: Madrid, Spain, Oct. 15-20, 1973. 

INTERNATIONAL SOCIETY OF RADIOLOGY 
Hon. Secretary-Treasurer, Prof. Eric Samuel, Radiologist- 
in-Charge, The Royal Infirmary, Edinburgh FH3 9¥-W, 
Scotland. 


ELEVENTH INTER-AMERICAN Concress or RADIOLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colo. 80907. Meeting: Feb. 16-21, 
1975. 

Secretary of Congress, Dr. Alberto Mejia, Apartado 
Aereo 63737, Bogotá 2, Colombia. 

INTER-AMERICAN COLLEGE or RADIOLOGY 

President, Dr. Miguel Dao y Dao, Apartado Postal 
14215, Candelaria, Caracas, Venezuela, S.A. 
Secretary General, Dr. Rubén Merenfeld, Instituto 
Diagnóstico, Apartado Postal 14213, Candelaria, Cara- 
cas, Venezuela, S.A. Meeting: Bogotá, Colombia, Feb. 
16-21, 1975. 

'Tuigo CONGRESS oF THE EUROPEAN ASSOCIATION OF 
RADIOLOGY 
Meeting in June, 1975 in Edinburgh, Scotland. 

SECOND ASIAN AND OCEANIAN CONGRESS or RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australa. 

Meeting in 1975. 

AtLABAMA CHAPTER or ACR 
Seeretary-Treasurer, Dr. Lowry R. Young, Jr., 905 
Madison St., Huntsville, Ala. 35801. Meets time and 
place of Alabama State Medical Association. 

ALaskA Rapro.ocica Socigrv, CHAPTER ACR 
Secretary- Treasurer, Dr. Maurice J. Coyle, 3200 Provi- 
dence Ave., Anchorage, Alaska 99:504. 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary- Treasurer, Dr. Marc. S. Lapayowker, Depart- 
ment of Radiology, Temple Univ. Hosp., 3401 N. St, 
Philadelphia, Pa. 19140. 

AnizoNA RApioLocicAL Sociery, CuarrER or ACR 
Secretary, Dr. Wesley S. Fee, 2421 E. 6th St., Tucson, 
Ariz. 8:719. Two regular meetings a year. Annual meet- 
ing at time and place of State Medical Association and 
interim meeting six months later. 

Ark-La-Tex RADIOLOGICAL SOCIETY 
Secretary, Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine, Shreveport, 
La. 71101. 

ARKANSAS Cuapter or ACR 
Secretary-Treasurer, Dr. David H. Newbern, 4301 W. 
Markham, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with and 
at the place of the State Medical Association. 

ASSOCIATION oF Universiry RADIOLOGISTS 
Secretary-Treasurer, Dr. Richard H. Greenspan, Dept. of 
Radiol., Yale University School of Medicine, 333 Cedar 
St, New Haven, Conn. o6s10. Twenty-second Annual 
Meeting, New York, N. Y., May 9-11, 1974. Dr. Norman 
E. Chase is in charge of arrangements, New York Medi. 
cal Center, New York, N. Y. 1co016. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Marshall Cantanzaro, Dept. of 
Radiol., Northside Hosp., Atlanta, Ga. 30342. Meets on 
four Thursday evenings during the academic year at a 
time announced in early September of each year, at the 
Academy of Medicine, Atlanta, Ga., at 8:00 P.M. 

BavARIAN-AMERICAN RADIOLOGIC SOCIETY 
Secretary, Charles Masters, Maj. MC, USAF Hospital, 
Wiesbaden, APO New York 09220. 

Brockiev RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph H. Rosen, West Park 
Hospital, 3905 Ford Rd., Philadelphia, Pa. 19131. 

BriugoRAss RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eugene Slusher, Lexington 


* Secretaries of societies are requested to send timely information promptly to the Editor. 


oa ae) 
i 


218 


Clinic, 1221 S. Broadway, Lexington, Ky. 40:04. The 
Society meets once each month during the school year. 
Bronx Rapiorocicar Sociery, New York Srate, Cuar- 

TER ACR 
Secretary Treasurer, Dr. Leon J. Corbin, 1369 Rosendale 
Ave., Bronx, N. Y. 10472. Meets 4 times a vear, 

Baoo&kLvN RabiorocicAtr Socigrv 
Secretary -lreasurer, Dr. Giacomo Pantaleo, 69-13 Forest 
Ave., Brooklyn, N. Y. 11227. Meets first Thursday of 
each month, October through June. 

Burraro Rapiorocicar Socigry 
secretary, Dr. Ru-Kan Lin, 191 North St., Buffalo, N. Y. 
14201. Meets second Monday evening each month, Oc. 
tober to May inclusive, at University Club. 

CaLiFOoRNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets semian- 
nually in San Francisco and Los Angeles, 

CALIFORNIA RADIOLOGICAL Socigrv, CALIFORNIA CHAPTER 
or ACR 
Secretary-Treasurer, Dr. Lohn L. Gwinn, 46:0 Sunset 
Blvd., Los Angeles, Calif. 90027. 

Catawba VaLLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Emmett R. White, P.O. Box 10, Ruther- 
ford College, N. C. 28671. Meets every Thursday, Dept. 
of Radiology, Valdese General Hosp., Valdese, N. C., at 

2:30 P.M. 

CENTRAL New York Rapionocicar Sociery 
Secretary- Treasurer, Dr. John Sanborn, Radiology De. 
partment, Crouse-Irving Memorial Hosp., Irving Ave., 
Syracuse, N. Y. 13210, Meets first Monday each month 
October through May. 

CENTRAL Onto RaptoLocicAL Society 
Secretary- Treasurer, Dr. Tearle L. Meyer, 309 E. State 
St, Columbus, Ohio 43215. Meets second Thursday in 
October, November, January, and March is, and May 19 
at Fort Hayes Hotel, Columbus, Ohio. 

CENTRAL Texas Raptorocvy Sociery 
Seeretary- Treasurer, Dr, William H. Roush, Radiology 
Service, Veterans Administration Hosp., Temple, Tex. 
76501. Meets the fourth Monday of each month at 
Ponderosa Hotel, Temple, Tex. at 7:00 p.m, 

Cuicaco RApioLocicar Society, Division OFTHE ILLINOIS 
Rapio.ocicat Socigvrv, CHaprer or ACR 
Secretary-Treasurer, Dr. Raymond L. Del Fava, 3<5 
Ridge Ave., Evanston, Ill. 60202. Meets third Thursday 
of each month, October to April, except December, at the 
Bismark Hotel, Chicago, lll. 

CLEVELAND RapioLoGicAt SOCIETY 
Secretary Treasurer, Dr. Alvin Segel, 3395 Scranton Rd., 
Cleveland, Ohio 44109, Meetings at 7:00 p.m. on fourth 
Monday of October, November, January, February, 
March and April. 

Cotorapo RapiotLocicaL Socigrv, CHaprer or ACR 
Secretary, Dr, Jerome D. Sutherland, 370: E. Colfax 
Ave., Denver, Colo. 80206, Meets third Friday of each 
month at Denver Athletic Club from September through 
May. 

Connecricur VaLLeYy RADioLoGIC Sociery 
Secretary, Dr. Gerald N. LaPierre, 7:9. Chestnut St., 
Springfield, Mass. 01107. Meets in April and October. 

Darras-Fognr Wort RapioLoGicAL Society 
Seeretary- Treasurer, Dr. Lee Radford, 6011 Harry Hines, 
Suite 900, Dallas, Tex. 75235. Meets the 3rd Monday of 
every month at 6:30 P.M., at the Cibola Inn, Arlington, 
Tex. 

DELAWARE CHAPTER OF ACR 
Seeretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

East Bay RapioroGicAL Society 
Secretary-Treasurer, Dr. Peter E. Kane, Children’s Hosp. 
Med. Ctr., Oakland, Calif. 94609. Meets first Thursday 
each month, Oct, through May, at University Club, 
Oakland, Calif, 
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East Tennesser RaproLocicAL Sociery 
Secretary- Treasurer, Dr. George H. Wood, 20; Medical 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

FrLogibpA RapioLocicAL Socigrv, Cuaprer or ACR 
Secretary, Dr. Paul A. Mori, 800 Miami Rd., Jacksonville, 
Fla. 32207. Meets twice annually, in the spnng with the 

_ annual State Society Meeting and in the fall. 

FronipA West Coast RADIOLOGICAL Sociery 
Secretary- Treasurer, Dr. J. C. Hewitt, 1 Davis Bivd., 
Tampa, Fla. 33606. Meets in January, March, May, 
July, September and November. 

GEonGiA Rapiotoaicar Society, CHAPTER or ACR 
Secretary, Dr. Richard S. Colvin, Emory University 
Clinic, Atlanta, Ga. 30322. Fall meeting at Cloister, Sea 
Island, Ga., Sept. 15-16, 1973. 

GREATER Cincinnati RapioLocica. Socigry 
Secretary- Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LovuisviLtg RapioLOGICAL Society 
Secretary- Treasurer, Dr. L. D. LeNeave, 31; E. Broad. 
way, Louisville, Ky. 40202. Meets monthly, 

GREATER Miami RADIOLOGICAL SOCIETY 
Seeretary- Treasurer, Dr. Stanley I. Worton, 1400 N.W, 
roth Ave., Miami, Fla, 33136. Meets monthly, third 
Wednesday at 8:00 P.M, at various member hospitals, 
Miami, Fla. 

GREATER Sr. Louis Socigrv or Rapio.ocisrs 
Secretary- Treasurer, John J. Lang, 507 Fairways Circle, 
St. Louis, Mo. 63141. 

Hawan Rapiorooicar Society, CHAPTER or ACR 
Seeretary- Treasurer, Raymond W. Brust, Jr., St. Francis 
Hosp., 2260 Liliha St., Honolulu, Hawaii 96817. Meets 
third Monday of each month at 7:30 P.M. 

Hearty Puysics Society 
Secretary, Shirley D. Vickers, Catholic Medical Center of 
Brooklyn and Queens, 88-25 1s3rd St., Jamaica, N. Y. 
11432. Annual Meeting: Houston, Texas, June 16-20, 
1974. 

Houston Rapio.ocicar Socigry 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 601 : 
Houston, Tex, 77025. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
P.M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. 

Ipano Stare Rapro.ocicar Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Hugh P. Smith, Jr., 130 E. 
Bannock, Boise, Id. 83702. Meets in the spring and fall, 

Inuinois RapioLogicat Sociery, Inc., CHAPTER or ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at King Drive, Chicago, Ill. 60616. Meets in the spring 
and fall. 

Inpiana Roentcen Socikrv, Inc., CHAPTER or ACR 
Secretary, Dr. L. Ray Stewart, 852 S. Alvord Bivd., 
Evansville, Ind. 47714. 

Iowa RapioLocicaL Sociery, CHAPTER or ACR 
Secretary-Treasurer, Dr. John Huston, Jr., 1948 First 
Ave. N.E., Cedar Rapids, lowa 52402. Luncheon and 
business meeting during annual session of lowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kansas RaproLocicarL Society, CHaPrER or ACR 
Secretary- Treasurer, Dr. Ralph H. Baehr, 310 Medical 
Arts Bldg., Topeka, Kan. 66604. Meets in spring with 
State Medical Society and in winter on call. 

Kentucky CHAPTER or ACR 
Secretary- Treasurer, Dr. Joseph G. Whelan, Jr., 13: 3 
St. Antony Place, Louisville, Ky. 40204. Meets in April 
and September. 

Kings County RADIOLOGICAL SOCIETY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N. Y. Meets Kings County Med. Soe. Bldg. 
monthly on fourth Thursday, October to M ay, 8:45 P.M. 

kNoxviLLE RapiorogicAL Society 
Secretary, Dr. Clifford L. Walton, Blount Professional 
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Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital: 

Long Islann Raptorocicar Society 
Secretary, Dr. Jerome Zwanger, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 

Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Gabriel H. Wilson, UCLA Center for 
Medical Sciences, Los Angeles, Calif. 90024. Meets sec- 
ond Wednesday of month in September, November, Jan- 
uary, April and June at Los Angeles County Medical 
Association. Building, Los Angeles, Calif. Midwinter 
Radiological Conference. 

Louisiana RapioLoGicaL Society, CHAPTER or ACR 
Secretary- Treasurer, Dr. Robert T. Cook, Southern Bap. 
tist Hosp., 2700 Napoleon Ave., New Orleans, La. 70115. 

Lourstana-Texas Gurr Coast RADI0LOGICAL Society 
Secretary- Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701. 

Maine RapioLocicAL Society, Cuaprer or ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary's General Hospital, Lewiston, 
Pe 04240. Meets in June, September, December and 
April. 

ManvLAND RaprioLocicar Sociery, CHAPTER or ACR 
Secretary, Dr. D. S. O'Brien, Dept. of Radiol, Anne 
Arundel General Hosp., Annapolis, Md. 21401. 

MassAcHusETTS Rapiotocicar Society, CHAPTER or ACR 
Secretary, Dr. Joseph Ferrucci, Jr., Massachusetts Gen- 
eral Hosp., Boston, Mass. o2114. 

Mempuis RoENTGEN Society 
Secretary-Treasurer, Dr. Jerry C. Phillips, The Uni. 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 
May at the University Club. 

Miami Vatiey RapioLocicAL Society 
Secretary, Dr. Bert Must, 1.B.M. Bldg., Dayton, Ohio. 
Meets third Thursday of fall, winter and spring months 
at 7:30 P.M. at Miami Valley Hospital, Dayton, Ohio. 

Micwican RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. George A. Kling, Harper Hos- 
pital, 3825 Brush St., Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:30 P.M. 

MICHIGAN Society or THERAPEUTIC RADIOLOGISTS 
Secretary- Treasurer, Dr. A. G. Fleurquin, Pontiac Gen. 
eral Hosp., Pontiac, Mich. 48053. Meets bi-monthly dur- 
ing the academic year. 

Mip-Hupson Rapiorocican SocieTY 
Secretary- Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y, Meets 7:00 P.M., first Wednesday of each 
month, September to May. 

MiLwavukeE RoeNTGEN Ray Society 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1:004 
North Tenth St., Milwaukee, Wis. 53233. Meets monthly 
2n pm Monday, October through May, at University 

up. 

Minnesota RapioLocicaL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
falo Rd., St. Paul, Minn. 5:110. Meets twice annually, 
fall and winter. 

Mississipp1 Srate RapiorooicAL Socikrvy, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. Edward L. Gieger, 969 Lake- 
land Dr., Jackson, Miss. 39216. Meets third Thursday, 
excluding summer months, at the Primos Northgate 
Rest., Jackson at 6:30 P.M. 

Missouni Raprotocicat Sociery, CHAPTER or ACR 
Secretary- Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, 510 S. Kingshighway, St. Louis, 
Mo. 63110. 

Monrana RapioLocicaL Society, Cuaprer or ACR 
Secretary, Dr. Dexter W. Johnson, Columbus Hosp., 
Great Falls, Mont. 59401. 
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Nesraska Cuapr£R or ACR 
Secretary- Treasurer, Dr. Howard L. Copas, 827 South 
131st St., Omaha, Neb. 68154. Meets third Wednesday 
of each month at 6 p.m. in Omaha or Lincoln. 

Nevapa RapioLocicAu Sociery, Cuaprer or ACR 
Secretary, Dr. William G. Arbonies, 887 Marsh, Reno, 
Nev. 89520. 

New Enoianp RogNTGEN Ray Society 


New Hampsuire Roentcen Ray Sociery, CHAPTER or 
ACR 
Secretary-Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N. H. 03743. Meets four to six 
times yearly. 

New Mexico Soctery or RapioLocisTs, CHAPTER or ACR 
Secretary, Dr. Carole R. Simmons, Dept. of Radiol., Pres- 
byterian Hospital Center, Albuquerque, N. M. 87106. 
Four meetings annually, three held in Albuquerque, 
N, M., and one held at time and place of New Mexico 
State Medical Society annual meeting. 

New OnrzANs RapioLocicar Society, Inc. 

Secretary- Treasurer, Dr. Jimmy L. Mains, P.O, Box 446, 
Gretna, La. 70055. Meets bimonthly at local restaurants 
selected by the President. 

New York Roentcen Society 
Secretary-Treasurer, Dr. Howard R. Gould, 153 West 
i 1th Street, New York, N. Y. roorr. Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 4:30 P.M. Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y., Apr. 25-27, 1974. Further in- 
formation may be obtained from Dr. Albert A. Dunn, 
Roosevelt Hosp., New York, N. Y. 10019. 

New York Stare CuaPTER or ACR 
Secretary-Treasurer, Dr. John J. Magovern, 74 N. Village 
Ave., Rockville Centre, N. Y. 11270. 

NogTH CanoLiNA CHAPTER or ACR 
Secretary- Treasurer, Dr. Ernest B. Spangler, Wesley Long 
Hosp., Greensboro, N. C. 27402. Meets twice a year. The 
Spring Meeting is held at the time of the meeting of the 
North Carolina Medical Society. The Fall Meetingis held 
in November at the Mid Pines Club, Southern Pines, N. C. 

NongTH Dakora RapioLocicaL Socigry, CuaPTER or ACR 
Secretary, Dr. Marshall Landa, 1702 S. University Dr., 
Fargo, N. D. 58102. Meets at time of State Medical As. 
sociation meeting. Other meetings arranged on call of 
the President. 

NonTH Fronipa RapioLocicAL Socrery 
Secretary, Dr. David F, Bew, University Hospital of 
Jacksonville, 655 W. Eighth Street, P.O. Box 27:1, 
Jacksonville, Fla. 32203. Meets quarterly in March, 
June, September and December. 

NORTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Theodore J. Brickner, Jr., s919 
3. Gary Place, Tulsa, Okla. 74110. 

NORTHEASTERN New York RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert C, Friedman, 325 Presidential Way, 
Guilderland, N. Y. 12085. Meets in Albany area on third 
oe of October, November, March, April, and 
May. 

NORTHERN CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets quarterly. 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Mark D. Reiss, 2100 Rockwood Dr., 
Sacramento, Calif. 95825. Meets on the fourth Monday 
of Sept., Nov., Jan., March and May at the Mansion 
Inn, Sacramento, Calif. 

NORTHWESTERN New York RanioLocicaL Society 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y. 12801, 
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NORTHWESTERN Onto RADIOLOGICAL SOCIETY 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Depart- 
ment of Radiology, Toledo, Ohio. 

Ouro Srare Raprococicat Society, CHAPTER or ACR 
Secretary, Dr. Tearle L. Meyer, jog E. State St., Colum- 


ACR 
Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla. 74401, Meets in January, May and October. 

Orance County RADIOLOGICAL SOCIETY 
Secretary, Dr. Marvin A. Rawitch, 600 E. Washington, 
Santa Ana, Calif. 92701. Meets on fourth Tuesday of the 
month, excluding June, July, August, and December, at 
Orange County Medical Association Bldg., Orange, Calif. 

Orecon Stare RapioLoGicAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Ronald W. Philips, 2305 Wash- 
ington, Milwaukie, Ore. 97222. Meets on second 
Wesnesday of month, October through April, at the 
University Club, Portland, Ore. 

OnLEANs Parisa RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric NorTHWEST RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Betty J. Wood, Dept. of Radiol., 
Vancouver General Hosp., Vancouver 9, B. C., Canada. 
Annual Meeting: Washington Plaza Hotel, Seattle, 
Wash., May 10-12, 1974. 

PENNsvLVANIA RapioLocicatn Socigrv, Carrer or ACR 
Secretary, Dr. Robert B. Funch, Germantown Hosp., 
E. Penn and Wister St., Philadelphia, Pa. 19144. 

PHILADELPHIA RogNTGEN Rav Socrery 
Secretary, Dr. Howard M. Pollack, Department of Radi- 
ology, Episcopal Hospital, Philadelphia, Pa. 19125. 
Meets first Thursday xps month at 5 P.M., from Octo- 
ber to May in Thompson Hall, College of Physicians. 

PirrspurRGH RoENTGEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital, 
£230 Centre Ave., Pittsburgh, Pa. 15232. Meets second 
Wednesday of month, September through May, at the 
Pittsburgh Athletic Association. 

RADIATION RESEARCH SOCIETY 

"xecutioe Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. International Congress 
of Radiation Research, Seattle, Wash., July 14-20, 1974. 

RADIOLOGICAL SOCIETY or Connecticut, INC., CHAPTER 
or ACR 
Secretary- Treasurer, Dr. Carl W. Scheer, 335 Cook Ave., 
Meriden, Conn. o6450. Meetings are held quarterly. 

RADIOLOGICAL SOCIETY or GREATER CINCINNATI 
Secretary Treasurer, Dr. Alvin Nathan, c/o Academy of 
Medicine, 320 Broadway, Cincinnati, Ohio 4:202. Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

RADIOLOGICAL SOCIETY or GREATER Kansas Crry 
President-Secretary, Dr. Arch W. Templeton, Univ. of 
Kansas Med. Ctr., Kansas City, Kan. 66103. Meets § 
times a vear on given dates. 

RapiotocicaL Sociery or LOUISIANA, Cuaprer or ACR 
Secretary-Treasurer, Dr, Roger H. Tutton, 1514 Jefferson 
Hwy., New Orleans, La, 70121. Meets semiannually dur- 
ing Louisiana State Medical Society meeting and 6 
months later. 

RaproLocicar Society or New Jersey, CHaprer or ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

RapioLoGicAL Socigrv or RHODE Istanp, CHAPTER oF 
ACR 
Secretary Treasurer, Dr. Daniel J. Hanson, 116 Nayatt 
Rd., West Barrington, R. I. 02806. 

RADIOLOGICAL Society OF SOUTHERN CALIFORNIA 
Secretary- Treasurer, Dr. Marshall Rowen, Dept. Radiol., 
St, Joseph Hosp, 1100 Stewart Dr., Orange, Calif. 
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92668. Meets three times a year, usually October, Febru- 
ary and May. 

RADIOLOGICAL SOCIETY OF THE STATE oF NEW YORK 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

RicuMoND County RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald P. King, 218 Gun Club Rd., Rich- 
mond, Va. 23221. Meets first Thursday of each month at 
various hospitals. 

Rocuestrer Roenrcen Ray Society, Rocnesrer, N. Y. 
Secretary-Treasurer, Dr. Kenneth E. Robinson, 1441 East 
Ave., Rochester, N. Y. 14610. Quarterly meetings on the 
call of the President, at the Rochester Academy of 
Medicine. 

Rocky Mountain RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 1974. 

San AxrONIO-CiviLiAN MiLrrary RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert M. Maurer, Santa Rosa Medical 
Center, San Antonio, Tex. 78207. Meets third Wednes. 
day of each month at Fort Sam Houston Officers' Club 
at 6:30 P.M. 

San Disco RADIOLOGICAL SOCIETY 
President, James R. Collins, 340 Fourth Ave., Suite 15, 
Chula Vista, Calif. 92010. Meets first Wednesday of each 
month at the University Club. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James G. Moore, Mary's Help 
Hospital, 1900 Sullivan Ave., Daly City, Calif. 94015. 

Secrion on Rapio.ocy, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

SEcrioN on RapioLooy, MEDICAL SOCIETY or THE Dis- 
TRICT OF COLUMBIA 
Secretary- Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington, D. C, 
20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 P.M, 

Section oF RApiorLocv, NarioNAL MEDICAL ASSOCIATION 
Chairman, Dr. Henry W. Wiggins, Jr., Mercy Hosp., 
2537 South Prairie Ave., Chicago, lll. 60616. Annual 
Meeting. 

Section on RapioLocv, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Mario A, Calonje, 1514 Jefferson Highway, 
New Orleans, La. 70121. Annual Meeting. 

Section on RapioLocGv, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

Sociery ror Peprarric RADIOLOGY 
Secretary, Dr. John L. Gwinn, Children's Hospital, 4614 
Sunset Blvd., Los Angeles, Calif. 90027. Annual meeting: 
Queen Elizabeth Hotel, Montreal, P. Q., Canada, Sep- 
tember 23-24, 1973. 

Society OF GASTROINTESTINAL RADIOLOGISTS 
Secretary-Treasurer, Dr. Wm. B. Seaman, The Presby- 
terian Hospital, Columbia-Presbyterian Medical Center, 
622 W. 168th St., New York, N. Y. 10032. 

Society or NUCLEAR MEDICINE 
Secretary, Dr. E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63110. Administrative Officer, Mrs. Margaret Glos, 
211 E. 43rd St., New York, N. Y. 10017. Annual meeting. 

SourH Bay RADIOLOGICAL SOCIETY 
Secretary, Dr. Virgil H. Voss, goo Kiely Blvd., Santa 
Clara, Calif. gsost. Meets the and. Monday of each 
month at the Santa Clara County Medical Association 
Bldg., 700 Empey Way, San Jose, Calif. 
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Sourn Carona RapiotocicaL Society, CHaprer or ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Sourn Coast RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. James T. McClintock, P.O. Box 
837, Santa Barbara, Calif. 93102. Meets fourth Monday 
of the month, Oct. through May. 

Soura Dakora RapioLoGicaL Society, CHAPTER or ACR 
Secretary, Dr. M. F. Petereit, 2416 S, Phillips, Sioux 
Falls, S. D. s7105. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. John Byfield, 1000 West Carson 
St., Torrance, Calif. 90502. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7:44, Mobile, Ala. 36607. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, Tex. 
Meets last Monday of each month at 6:30 P.M. in the 
Paso del Norte Hotel. 

TENNESSEE RapiorocicAL Society, CHAPTER oF ACR 
Secretary-Treasurer, Dr. Carl T. Stubblefield, Bedford 
Country Hospital, Columbia, Tenn. 38401. Meets an- 
nually at the time and place of the Tennessee State Med- 
ical Association meeting. 

Texas Srate Rapiotocicat Socigrv, CHAPTER or ACR 
Secretary, Dr. Francis E, O'Neil, 1128 Nix Prof. Bldg., 
San Antonio, Tex. 78205. Annual Meeting: La Mansion 
Hotel, San Antonio, Tex., March 21-23, 1974. 

THE FLEISCHNER SOCIETY 
President, Dr. Robert G, Fraser, 1555 Summerhill Ave., 
Montreal 109, P. Q., Canada. Annual meeting. 

Tar SrAvE RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, ]r., Methodist Hos. 
pital, Henderson, Ky. Meets third Wednesday of Oct., 
Jan., March and May, 8:00 p.m., Elks Club in Evans- 
ville, Ind. 

Upper PENIiNsuLA RADIOLOGICAL Society 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets quar- 
terly. 

Uran SrarE RapioLoGicaL Society, CHAPTER or ACR 
Seeretary-Treasurer, Dr. John F. Stucki, Department of 
Radiology, McKay-Dee Hosp., 3939 Harrison Blvd., 
Ogden, Utah 84403. Meets fourth Wednesday in Jan- 
uary, March, May, September and November at Holy 
Cross Hospital. 

Vermont RaDioLocicAL Society, CHAPTER or ACR 
Secretary, Dr. J. Lorimer Holm, R.R. #3, Barre, Vt. 05641. 

Virginia CHAPTER or ACR 
Secretary- Treasurer, Dr. Charles P. Winkler, 89:2 Bell- 
fonte Rd., Richmond, Va. 23229. 

WasuiNGTON, D. C., Cuaprer or ACR 
Secretary Treasurer, Dr, Albert M. Zelna, 9110 Seven 
Locks Kd., Bethesda, Md. 20014. 

WASHINGTON SrArE RADIOLOGICAL Society, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. John N. Roehr, 1011 Medical 
Dental Bldg., Seattle, Wash, 98101. 

West Virginia RADIOLOGICAL Sociery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Andrew W. Goodwin, H, 200 
Med. Arts Bldg., Charleston, W. Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society, other meetings arranged by program 
committee. 

WESTCHESTER County RADIOLOGICAL SOCIETY 
Secretary, Dr. Isaiah J. Seligman, 16 Guion PL, New 
Rochelle, N. Y. 10801. Meets on second Tuesday of 
October, December, February and May. 

Wisconsin RapiorocicAL Socrery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Marvin L, Hinke, 630 S. Central 
Ave., Marshfield, Wis. 54449. Meets twice a year, May 
and September. 
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Wisconsin Society or THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Robert W. Edland, Gundersen Clinic, 
LaCrosse, Wis. 54601. Meets quarterly. 

Wyoming RADIOLOGICAL Socigry, CHAPTER or ACR 
Secretary, Dr. Ross J. Collie, Box 96, Lander, Wyo. 82520. 
Meets in fall with State Medical Society and in spring 
on call of President. 


Mexico, Puerto Rico AND CENTRAL AMERICA 


AsociaciOn COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Francisco Miranbell S., Apartado 3352, 
San José, Costa Rica. Thirteenth Central American 
Congress of Radiology, San José, Costa Rica, Dec. 
478, 1973. | | 

AsociaciOn DE RADIÓLOGOS DE CENTRO AMERICA Y 
Panamá. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá 
Secretary-General, Dr. Francisco Miranbell Solis, Apar- 
tado 3352, San José, Costa Rica, Central America. Meets 
annually in a rotating manner in the six countries. 

AsociaciOn PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, Dr. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

Soci&DAD DE RADIOLOGÍA DE SALVADOR 
Secretary, Dr. Carlos Meijia, sa Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SociEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E, Escobar, 9%. Calle A 0-05, Zona t, 
Guatemala, 

Sociepap Mexicana DE RapioLocía, A.C. 
Coahuila No. 35, México 7, D.F., México. 
Secretary-General, Dr. Jorge Cano Coquí. Meets first 
Monday of each month. 

Sociepap Rapro.écica PANAMEÑA 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 6323, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

SocieDAD RapiorócicA DE Puerro Rico 
Secretary, Dr. Heriberto Pagan Sáez, Box 9387, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 p.m. at the Puerto Rico Medical Association Bldg. 
in San Juan. 


Burrisu COMMONWEALTH OF NATIONS 


Association or RADIOLOGISTS OF THE PROVINCE OF 
QuEBEC 
121 Boul. Taschereau, Greenfield Park, P. Q., Canada. 
Meets four times a year. 

BRITISH [nstrrure OF RADIOLOGY 
Honorary Secretary, Dr. T. Kerr, 32 Welbeck St., London, 
WiM/7PG, England. Meets monthly from October until 
May. 

CANADIAN Association oF Puysicists, Division or MED- 
ICAL AND BioLoGicaL Puysics 
Honorary Secretary-Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. Ross O. Hill, 1555 Summerhill 
Ave., Montreal 109, Que., Canada. Thirty-seventh An- 
nual Meeting, Regency Hyatt House, Vancouver, B. C., 
April 21-26, 1974. 

Epmontron AND Districr RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldy., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada. 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

MONTREAL RADIOLOGICAL Srupv CLUB 
Secretary, Dr, W. Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 
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Section or RapioLocv or rug Roya. Sociery or MEDE 
CINE (CONFINED TO MEDICAL MEMBERS) 

Meets third Friday each month at 8:15 p.m. at the Royal 
Society of Medicine, 1 Wimpole St, London, W. 1 
M8AE, 1 England. 

SOCIETE CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary-General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P. Q., Canada. Meets every third Tuesday 
from October to April. 

Tur HosrrraL PHYSICISTS? ASSOCIATION 
Honorary Secretary, J. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, Wi- 
thington, Manchester M20 9BX, England. 

Toronto RapioLocGicAL Socrery 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September through May. 

Tue Rovar AusrRALAsiAN COLLEGE or RADIOLOGISTS 
Honorary Secretary, Dr. T. P. Loneragan, 45 Macquarie 
St, Sydney, N.S.W. 2000, Australia, 


SOUTH AMERICA 

Cor£cio Brasiteiro pe RapioLocia 
Secretary-General, Dr. Lauro de Abreu Coutinho, Caixa 
Postal 6984, São Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SociEDAbEs DE RaproLocía 
Branches of the Federation are: Sociedad de Radidlogas 
de la Provincia de Córdoba; Sociedad Argentina de Ra. 
diología; Asociación Argentina de Radiología; Sociedad 
de Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiología y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Salteña de Radiología y Medicina 
Nuclear; Sociedad de Radiología de Tucumán; Sociedad 
de Radiologia del Nordeste Argentino; Sociedad de Ra- 
diología de La Plata; and Sociedad de Radiología de San 
]uan. 

Secretary-General-Treasurer, Dr. Roberto Habicha yn, Av. 
Colón 637, Córdoba, Argentina. 

SOCIEDAD ARGENTINA DE RapioLoGíA 
Secretary-General, Dr. Tomás J. Gutiérrez E, Santa Fé 
1171, Buenos Aires, Argentina. Meets first Wednesday 
evening, April through December. 

SociEDAD Bo.iviana pe RapioLocía 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December, 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SOCIEDAD CHILENA DE RaproLocia 
Secretary, Dr. Tomas Strauszer, Casilla 13426, Santiago, 
Chile, Meets first Friday of each month at Av. Santa 
María 1810 at 7:00 P.M. 

SOCIEDAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr, Gustavo Sánchez Sánchez, 
Bogota, Colombia. Meets last Thursday of each month. 

SOCIEDAD EcuaATORIANA DE RapioLocíA 
Secretary, Dr. Carlos Palau Jimenez, Casilla 1469, Guaya- 
quil, Ecuador. 

SocigbAD Paraguaya DE RapioLocíA 
Secretary, Dr. Hugo Volpe Rios, 1: de Agosto 322, 
Asunción, Paraguay. 

SOCIEDAD PERUANA DE RADIOLOGIA 
Secretary-General, Dra. Ladis Delpino, Av. General 
Santa Cruz No. 315, Miraflores, Lima, Perú, Casilla 
Correo, 2306, Lima, Perú. Meets monthly except during 
January, February, and March. 

SOCIEDAD pE RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
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quilla, Colombia. Society meets monthly at the Instituto 
de Radiología. 

SOCIEDAD DE RADIOLOGÍA DEL NORDESTE ARGENTINO 
Secretary-General, Dr, Francisco J. Velar, Catamarca 
$61, Corrientes, Argentina. 

SociEDAD DE Rapio.rocfa pg La PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle «o No. 374, La 
Plata, Argentina. 

Soctepap pe RapioLocía, 
M Épica bEL UnvGvAY 
Secretary-General, Dr. Manuel Gonzáles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RapioLocia DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife 
Caixa Postal sos, Pernambuco, Brazil. 

SOCIEDAD DE RogNTGENOLOGÍA Y MEDICINA NUCLEAR DE 
LA Provincia DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Gri. 
Paz. 1:1, Córdoba, Argentina. 

SOCIEDAD DE RapioLocía, RapiorERAPÉUTICA Y MEDICINA 
NUCLEAR, DE Rosario 
Secretary-General, Dr, Federico Frágola, Santa Fe 1798 
Rosario, Argentina, 

SociEDAD SALTENA pe Rapiotocía v MEDICINA NUCLEAR 
Secretary, Dr. Julio Luis Baldi, Av. Sarmiento £36, Salta, 
Argentina, 

SOCIEDAD VENEZOLANA DE RapioLocía y Mepicina Nu. 
CLEAR 
Secretary-General, Dr. Salvador Hriago Borgas, Apartado 
Postal 9213, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CaxcEROLOGÍA Y Física 


$ 


3 


CONTINENTAL EUROPE 

ÜsrERREICHISCHE RÓNTGEN-GESELLSCHAFT 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannengasse 10, A-1090 Wien, Austria, Meets 
second Tuesday of each month in Allgemeine Poliklinik, 

SociÉrÉ Rovarg BeLGe pe RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium, 
Meets in February, March, May, June, September, 
October, November and December. 

SociÉTÉ EUROPÉENNE DE RADIOLOGIE PÉDIATRIQUE 
Secretary, Dr. P. Hicken, The Children's Hosp., Lady- 
wood Middleway, Birmingham B16 8ET, Great Britain. 
Permanent Secretary, Clément Fauré, Hôpital des En- 
fants Malades, 149, rue de Sèvres, 7x Paris 1se, France. 

SociÉrÉ FRANCAISE DE RApioLociE MÉpicaLE, MÉDECINE 
NucLÉAIRE ET ELECTROLOGIE, and its branches: Soci. 
ETE DU Sup-Ovest, DU LITTORAL MÉDITERRANÉEN, DU 
CENTRE ET Lyonnais, pu Norn, pe L'Ouest, pg VEST, 
pu Massir CENTRAL, D'OUTRE-MER ET p'ErRANGER. 
Parent Society meets third Mondav of each month, ex- 
cept during July, August and September, rue de Seine 
12, Paris, France. 

Secretary-General, Dr. Ch. Proux, g rue Dara, Paris 
7:008, France. 

SOCIÉTÉ FRANÇAISE DE NEURORADIOLOGIE 
Secretary-General, Professeur agr. R. Djindjian 16, rue 
de l'Université. 75, Paris 7*, France. Annual meeting: 

_ Salpetriére, Paris, Dec. 1, 1973. 

CESKOSLOVENSKÁ RapioLocickd SPOLEČNOST 
Secretary, Associate Professor Jaromir Kolář, M.D., 
3c.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DEUTSCHE RÓNTGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommhold, Di- 
rector of Medizinisches Strahleninstitut der Universitit 
Tübingen, Róntgenweg 11, 7400 Tübingen, Germany. 

SocierA lrALiANA Di Rapiorocia MEDICA E MEDICINA 
NUCLEARE 
Administrative Secretary, Prof. E. Conte, Ospedale 
Mauriziano, 10128 Torino, Italy. Meets annually. 
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Socieras RapioLocica Danica 

Secretary, Dr. Bent Langenfeldt, Tretommervej 20a, DK- 
240 Risskov, Denmark, 

NEDERLANDSE VERENIGING VOOR RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C, E. Unnérus, M.D., Haga. 
lung-Tapiola, Havsvindsvagen 5 C., Finland. 

SoctepaD EspaNota pe RapioLocía y ELECTROLOGÍA 
Mepicas Y pE MEDICINA NUCLEAR 
secretary, Dr. José Bonmati, Villanueva, 11, Madrid 1, 
España. Meets every second Friday of each month, Oct. 
to June, inclusive, in Madrid. 

SOCIEDADE Porrucuesa pe RaprotociA E MEDICINA 
NUCLEAR 
Secretary-General, Dr. Luis Aires de Sousa, Av. Elias 
Garcia, 123- 1, Esg.-Lisboa i-Portugal. 

SCHWEIZERISCHE VEREINIGUNG FUR RapioLoGIE, Nu. 
KLEARMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION 
SUISSE DE RADIOLOGIE, MÉDECINE NUCLÉAIRE ET DE 
RAbIOBIOLOGIE) 

Secretary, Dr. med. Gustav Schoch, Bethesdaspital, Gel. 
lerstrasse 144, 4000 Basel, Switzerland. 


ASIA 


IupiaN RADIOLOGICAL ASSOCIATION 
Secretary, Dr. L. R. Parthasarathy, 44 Constable Road, 
Madras—23, India. 

InponEsIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Gani Iljas Sasmitaatmadja, Radiology 
Dep., Faculty of Medicine, University of Indonesia, 
Salemba 6, Jakarta, Indonesia, 
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InaN1AN RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Saturday 
of each month. 

IsraEL RADIOLOGICAL SOCIETY 
President, Dr. 1, Izkovitch, 2 Wingate Ave., Beit Harofe, 
Haifa, Israel. 

JAPANESE AMERICAN RADIOLOGICAL SOCIETY 
Secretary, Thomas J. Imray, Maj. MC, Chief, Radiol. 
Dep., US Army Hosp., Camp Zana, Japan, APO San 
Francisco, Calif. 96343. Meets 3rd Thursday, monthly at 
various locations in Tokyo. 

PHILIPPINE CoLLEGE or RADIOLOGY 
Secretary-Treasurer, Dr. Eduardo V. Nievera, Box 1284 
Commercial Center, Makati, Rizal D-708, Philippines. 
Meets every second Thursday of the month. 

RADIOLOGICAL SOCIETY OF THAILAND 
Secretary, Prof. Rojana Suvansuthi, M.D., Ph.D., 
Depart. of Rad., Sirizaj Hospital, Faculty of Medicine, 
Mahidol University, Bangkok 7, Thailand. 


AFRICA 


ASSOCIATION OF RADIOLOGISTS or WEST AFRICA 
Honorary Secretary, Dr. T, M. Kolawole, University Col. 
lege Hospital, University of Ibadan, Ibadan, Nigeria. 

RADIOLOGICAL SOCIETY or SOUTH AFRICA 
Secretary, Dr. B. Rosenberg, P.O, Box 3200, Johannes- 
burg, South Africa. 

SOUTH AFRICAN INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 
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(GEN DIAG? 
Heap 
WinticH, E., Serner, W., and Weice., W. 
Die intrakraniellen Verkalkungen des Kindes- 
alters. (Intracranial calcifications in child- 
hood.) Fortschr. a. d. Geb. d. Réntgenstrahlen 
u. d. Nuklearmedizin, June, 1972, 776, 
735—750. (Address: Priv.-Doz. Dr. E. Willich, 
Universitatskinderklinik, Hofmeisterweg 1—9, 

69 Heidelberg, Germany.) 


IOSIS 


A review of 34,941 skull roentgenograms of chil- 
dren of 3 pediatric hospitals revealed 295 (0.33 per 
cent) cases with intracranial calcifications. The most 
common causes were: toxoplasmosis (22 per cent); 
infectious processes other than toxoplasmosis (16 per 
cent); Sturge-Weber syndrome (7.8 per cent); intra- 
cranial hemorrhage (7.5 per cent); tumors (7.2 per 
cent); and tuberous sclerosis (4 per cent). Less com- 
mon causes were perinatal brain damage, convulsive 
disorders, vascular calcification, neurofibromatosis, 
and pseuodohypoparathyrodism. No cause of the 
intracranial calcification was found in about one- 
fourth of the cases. 

The calcifications can be divided into the following 
4 groups: (1) intracranial calcifications that are 
diagnostic alone or in conjunction with other skull 
roentgenographic findings (long standing subdural 
hematoma, craniopharyngioma, and Sturge-Weber 
syndrome); (2) intracranial calcifications that allow 
a diagnosis with the knowledge of additional clinical 
findings (tuberous sclerosis, toxoplasmosis, cyto- 
megalic inclusion disease, listeriosis, and tuberculo- 
sis); (3) intracranial calcifications that can be clari- 
fied only with supplementary studies such as cerebral 
angiography, pneumoencephalography, skeletal 
roentgenography or electroencephalography  (tu- 
mors, intracerebral bleeding, seizures, and pseudo- 
hypoparathyroidism); and (4) intracranial calcifica- 
tions which remain nondiagnostic after extensive 
roentgenographic work-up.— Peter F. Winter, M.D. 


Warmore, W. J. Sincipital encephalome- 
ningoceles. Brit. JT. Surg., April, 1973, 60, 
261-270. (From: Department of Surgical 
Neurology, The Royal Infirmary and West- 
ern General Hospital, Edinburgh, Scotland.) 


Encephalomeningoceles are congenital hernia- 
tions of cerebral tissue through the skull. They are 
usually composed of a meningeal sac containing brain 
tissue, cerebrospinal fluid or both and are covered 
externally by skin and soft tissue. They usually pass 
through congenital defects in the skull and lie in the 
midline of the cranium between the occiput and the 
nasofrontal region. 

Cranial encephalomeningoceles occur much less 
frequently than spinal encephalomeningoceles. In the 
Western world the occipital site is more common, 
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while in certain countries of the East the anterior 
encephalocele is more frequent. 

Anterior encephalomeningoceles consist of 2 types: 
(1) sincipital—near the root of the nose; and (2) 
basal—within the nose, pharynx or orbit. The 
sincipital form is subdivided into nasofrontal, 
nasoethmoid and naso-orbital varieties. 

The author reports a detailed analysis of 30 cases 
of sincipital encephalomeningoceles studied in 
Burma. The age of the patients was from a few days 
to 39 years. There were 19 males and 11 females. 
The age of the parents at the patients’ birth was 
probably significant, as 36 parents were over 30 years 
of age and 13 parents were over 40 years. À swelling 
at birth was present in 29 of the 30 cases. In 25 of the 
cases the lesion was progressively enlarging. 

The most common group was the nasofrontal form 
of sincipital encephalomeningocele (21 cases), fol- 
lowed by the nasoethmoid (8 cases) and naso-orbital 
(1 case) varieties. 

The lesions varied from a slow growing small, hard 
nasofrontal or nasoethmoid mass to a rapidly grow- 
ing massive tumor which assumed an "elephant- 
trunk" form and produced visual, breathing and 
feeding disorders. Some tumors were cystic, trans- 
lucent and fluctuant. The swellings were nontender 
on palpation, but would often become tense with 
coughing or straining. None of the cases could be re- 
duced by compression of the mass. A skull defect 
could sometimes be palpated at the base of the 
lesion, 

Roentgenograms of the skull including tomograms 
were useful to show the presence, size, shape and 
location of a skull defect. A circular or elliptical bone 
defect from 1.5 to 2.5 em. in diameter was found in 
the 11 patients who had an intracranial operative 
procedure. In 8 of the cases the bone defect was in the 
midline at/or adjacent to the foramen cecum and in 
3 cases the defect was lateral to the anterior cribri- 
form plate. 

Lumbar air encephalography was done to reveal 
accompanying hydrocephalus. Air did not enter the 
encephalomeningocele. No direct injections into the 
sac were attempted. 

Surgery is the only effective treatment for suitable 
lesions and should be done as early as feasible. Intra- 
cranial surgical procedures are described by the 
author. 

The pertinent literature concerning etiology, 
pathogenesis and embryogenesis of sincipital en- 
cephalomeningocele is reviewed.— Pau! M. Dassel, 


M.D. 


Larson, Sreven M., JOHNSTON, GERALD S., 
Ommaya, Avus K., Jones, A. Eric, and 
pr Curro, Giovanni. The radionuclide ven- 
triculogram. F.4.A0.4., May, 1973, 224, 

(Address: Gerald S. Johnston, 

M.D., gooo Rockville Pike, Bethesda, Md. 

20014.) 


A review of 7o radionuclide ventriculograms in 47 
patients is presented. The studies were performed in 
patients with implanted ventriculostomy tubes or 
cerebrospinal fluid (CSF) shunts. Early studies were 
performed with radioiodinated serum albumin 
(RISA). More recent studies are performed with high 
specific activity serum albumin labeled with tech- 
netium 99m (Tc HSA). Sequential gamma cam- 
era views were obtained. 

An explanation of the different types of shunts and 
their physical features is presented. The indications 
for these studies as well as the general findings are 
presented in both narrative and tabular form. 

The indications include: (1) shunt function; (2) 
cerebrospinal fluid. dynamics; (3) distribution. of 
intrathecal medications; and (4) tumor progression. 

The findings under these general headings include: 
(1) patent or obstructed shunts and the location of 
the obstruction; (2) dilatation of ventricles and 
localization of third ventricle rhinorrhea; (3) ob- 
structions to CSF pathways; and (4) tumor masses 
and encroachments or obstruction of ventricular 
system. 

One bias that is pointed out by the authors is that 
the patient population included very few children, so 
that obstructive hydrocephalus which is a relatively 
common indication for CSF shunting in children is 
represented only by a small number of patients. 

Some general conclusions about CSF dynamics 
are made in the nonobstructive group of patients 
even though this is not a "normal" population: (1) 
injection into one lateral ventricle will fill the contra- 
lateral ventricle; (2) a significant fraction of intra- 
ventricular nuclide descends into the subarachnoid 
space indicating that the entire subarachnoid space 
is a distribution space for the medications; and (3) 
a time interval of approximately 2 hours is required 
for equal distribution between the ventricles and the 
basilar cisterns, which is consistent with other 
assessments of normal clearance half-life from the 
ventricles.-- Donald P. Harrington, M.D. 


NECK AND CHEST 


Power, Davip, Murray, Timornyy M., 
PoLtaRD, James J., Core, Otiver, WANG, 
Cuiv-An, and Porrs, Joun T., Jr. Para- 
thyroid localization using venous catheter- 
ization and radioimmunoassay. ,2.M d. Arch. 
Int. Med., May, 1973, 737, 645-648. (Ad. 
dress: David. Powell, M.B., Department of 
Biochemistry, Trinity College, Dublin 2, 
Ireland.) 


The results of preoperative localization of para- 
thvroid secreting sources utilizing large vessel ven- 
ous sampling and radioimmunoassay for parathy- 
roid hormone in hyperparathyroid patients are re- 
ported in ço cases. 
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The difficulty of diagnosing hyperparathyroidism 
as well as the localization of the causes such as 
adenoma or hyperplasia are pointed out. Patient 
selection, catheterization procedure, and hormone 
assay techniques are described. 

A patient with a left lower lobe parathyroid 
adenoma is used to illustrate the venous sampling 
findings; these indicated a higher level of PTH in the 
proximal left innominate. The results were con- 
firmed surgically in that the parathyroid adenoma 
was removed from the left lower gland. 

The over-all findings in 50 cases showed localiza- 
tion of abnormal PTH-secreting tissues achieved in 
28 (56 per cent). No false-positives were found. 

Surgical or postmortem findings are given in 38 of 
$0 patients. Three patient summaries are given to 
indicate the usefulness of the procedure. These in- 
clude the diagnosis of hyperparathyroidism in hyper- 
calcemic patients as well as the localization of the 
source of high PTH secretion. 

Reference is also made to other works where selec- 
tive catheterization of thyroidal veins has produced 
higher localizing figures.---Donald P. Harrington, 


M.D. 





SKUcas, J., Rossi, Printo, Brinker, Ray A., 
and EBERLE, Roperr C. Angiographic dif- 
ferentiation of neurogenic tumors at the 
carotid artery bifurcation. Surg., Gynec. & 


ments of Radiology and Surgery, St, Vin- 
cent's Hospital and Medical Center, New 


Yorke N.Y.) 


Masses in the lateral portion of the neck mav be 
caused by aneurysm, enlarged lymph nodes, meta- 
stasis or extension of carcinomas, branchial cysts, or 
neurogenic tumors, particularly chemodectoma or 
neurilemmoma. Angiographic differentiation of the 
last 2 is specific because of their characteristic 
vascular patterns. 

Chemodectoma is sometimes called carotid body 
tumor, and is usually unilateral, although unsus- 
pected contralateral tumors are occasionally en- 
countered, particularly when there is a family history 
of chemodectoma. The tumor is usually a slowly 
growing painless mass. Malignancy is established by 
the clinical course rather than by the microscopic 
appearance of the tumor. 

The tumor commonly originates between the inter- 
nal and external carotid arteries, and separation of the 
vessels is shown frequently in both frontal and later- 
al projections. Both arteries are usually displaced 
laterally. Part of the blood supply may arise from 
other adjacent vessels, even though the feeding vessel 
is usually the external carotid arterv. The tumor 
vessels are irregular, mottled, and poorly defined, with 
the production of a densely staining, nonhomogene- 
ous, relatively well circumscribed tumor, with no 
early venous filling. The tumor may encase either the 
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internal or external carotid artery, but does not 
produce occlusion. 

Chemodectomas may arise at other sites in the 
neck, but will produce the same characteristic 
vascular pattern. 

Neurilemmomas arise from nerve sheaths, and are 
sometimes called schwannomas. They are usually 
solitary; although they may arise in anv portion of 
the body, there is a predilection for the neck. They 
usually present as a painless mass. If they arise from 
an appropriate position in relation to the internal 
and external carotid arteries, there may be similar 
displacement and separation of the 2, but this is less 
likely than with a chemodectoma. The principal 
differentiation occurs with the vascularity of the 
tumors. Neurilemmomas are much less vascular, 
even though some tumor vessels may be present. 
There is no definite capillary stain, as there is with 
chemodectoma. In none of the neurilemmomas did 
the capillary vascularity approach that of even the 
least vascular chemodectoma. There is no hyper- 
trophy of the feeding vessels in neurilemmomas. 

Angiographic examination thus will permit dif- 
ferentiation of these 2 neurogenic tumors, as well as 
distinguishing them from other neoplasms in this 
location.—E. Frederick Lang, M.D. 


HALPERN, S., Arazraki, N., LITTENBERG, R., 
Hurwitz, S., Green, J., Kunsa, J., and 
ASHBURN, W. U'[ thyroid uptakes: capsule 
versus liquid. F. Nuclear Med., July, 1973, 
74, 507-510. (Address: Samuel E. Halpern, 
Division of Nuclear Medicine, University 
Hospital of San Diego County, 225 West 
Dickinson Street, San Diego, Calif. 92103.) 


Eleven volunteers had iodine 131 uptakes on 2 
occasions: one after receiving a capsule of iodine 131 
Nal, the other after receiving a dose of iodine raf 
Nal liquid. 

All uptakes were determined in the same man ner, 
by the same examiner, at 9 intervals from 1$ min- 
utes after a dose to 24 hours. Differences in uptake 
were noted in all subjects, at almost all measure- 
ments. 

The study performed following administration of 
liquid Nal was usually higher, by 5-10 per cent, than 
that following capsule administration. This hnding is 
possibly explained by the observation that digestion 
of the capsule produces products that are labeled 
with iodine 131, and may be unavailable for absorp- 
tion.—JFilliam H. Strauss, M.D. 


Kimura, Encun Teuikawa, AKIRA, TAKA- 
HASHI, Koieur, and Kusacur NonuNonr, 
Abnormal respiration and unusual move. 
ments of the diaphragm in patients with 
neurocirculatory asthenia. Am. Y. M. Se., 
March, 1973, 265, 205-214. (Address: Eiichi 
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Kimura, M.D., Nippon Medical School, 
1-1-5 Sendagi, Bunkyo, Tokyo 113, Japan.) 


Respiratory abnormalities in neurocirculatory 
asthenia (NCA) were analyzed by spirometry and 
cineroentgenography of diaphragmatic movement. 
Spirometric analysis revealed irregular intervals of 
the respiratory cycle, nonuniform amplitude of 
respiration, nonlinearity of the level of the respiratory 
curve, and a sighing pattern in NCA. The acute type 
of NCA showed an increase in the amplitude of 
respiration as well. Cineroentgenograms revealed 
irregular periodicity, nonuniform magnitude of 
the diaphragmatic movement, superimposition of 
smaller moverrents on the larger movements, chaotic 
and disorganized movement of the diaphragm and 
fluctuation in baseline level of the diaphragmatic 
movement. 

The abnorme] movements of the diaphragm as 
shown in the present study may have unfavorable 
effects on the respiration and hemodynamics as well 
as a potential role in the origin of the gastrointestinal 
symptoms of patients with NCA. 

It is proposed that the abnormal diaphragmatic 
movement may be the primary disorder in NCA and 
may cause subjective complaints.--David Morse, 


ALD. 


GONZALEZ, Leoroip, and Van ORDSTRAND, 
Howarp S. Wegener’s granulomatosis: re- 
view of 11 cases. Radiology, May, 1973, 107, 
295—300. (Address: Leopold Gonzalez, M.D., 
Department of Radiology, Cleveland Clinic, 
Cleveland, Ohio 44106.) 


Three types of necrotizing angiitis are categorized 
according to histologic criteria. These are poly- 
arteritis nodosa, hypersensitivity angiitis, and 
Wegener’s granulomatosis. The authors discuss in 
detail their findings in 11 patients with Wegener’s 
granulomatosis. 

The etiology of Wegener’s granulomatosis is un- 
known. [tis thought that Wegener’s granulomatosis 
is an autoimmune disease with the initial insult be- 
ing an inflammatory or infectious process. There is 
then a secondary autoimmune reaction to the in- 
volved destroyed tissue. The authors’ series con- 
sisted of 8 men and 3 women. Age range was from 
25 to $9 years. The most common occurrence is in 
the 4th and sth decades. Teenage occurrence is un- 
usual, although it has been reported. 

Clinically the involvement is usually in the upper 
respiratory tract, lungs and kidneys. The authors' 
series showed 6 patients with cavitary pulmonary 
nodules. The appearance of the nodules is variable 
with the cavitation either central or eccentric and 
with the walls of the cavity usually thick and shaggy, 
although there were some cavitary lesions with 
smooth walls. No calcification was identified in any 
of the patients. 
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Case reports of 4 patients are described in some 
detail. 

Differential diagnosis of pulmonary nodules dis- 
cussed by the authors includes polyarteritis nodos: 
(variable miliary), allergic granulomatosis, pyemic 
abscesses (multiple lesions rarely larger than 4 cm.), 
coccidioidom ycosis (thin-walled cavities), hematoge- 
neous metastases (lower lobe predilection), rheuma- 
toid nodules (lung periphery), and Hodgkin’s disease 
(air bronchograms present).— Y. P. Eberts, M.D. 


InkLey, Scorr R., and Macintyre, WILLIAM 
J. Measurement of regional area gas ex- 
change by perfusion and clearance of Xe 
from the lung. Y. Nuclear Med., July, 1973, 
ff, 4907495. (Address: Scott R. Inklev, De- 
partment of Medicine, Case Western Re- 
serve University, Cleveland, Ohio 44100.) 


The lung's performance as a gas exchange organ 
can be measured by following the distribution of in- 
jected xenon 133 in the lung, and evaluating its sub- 
sequent washout. The initial distribution of injected 
xenon is a measure of the perfusion and its sub. 
sequent diffusion into the alveolar space, the subse- 
quent washout is a measure of ventilation. 

The examination is performed by placing the pa- 
tient upright against the detector of a scintillation 
camera, and recording the distribution of activity in 
à 1600 channel analyzer. The data are analyzed in a 
computer, where the counts at equilibrium following 
intravenous Injection are determined (perfusion); the 
slope of the half time of washout from each is de- 
termined (ventilation) and the ventilation and per- 
fusion are multiplied bv each other to give a third 
parameter, the regional area gas exchange (R AGE). 

The information is displayed as a series of 3 dimen- 
sional images, where height is proportional to RAGE. 
Three patients had 5 studies by both differential 
bronchospirometry and RAGE. A good correlation 
was found in all. illiam H. Strauss, M.D. 


Bosnyakovic, VrapiMiR B., BENNETT, LESLIE 
R., GaEeENrIELD, Larry D., and VINCENT, 
WittraM R. Dual-isotope method for diagno- 
sis of intracardiac shunts. Y. Nuclear Med., 
July, 1973, 74, 5147521. (Address: Leslie R. 
Bennett, Nuclear Medicine Division, Uni- 
versity of California, Center for the Health 
Sciences, Los Angeles, Calif. 90024.) 


Isotope angiocardiography using 2 tracers has 
been evaluated in 25 patients, 7 without shunts, 4 
with right to left shunts, and 14 with left to right 
shunts. 

The 2 tracers were employed to identify the car- 
diac chambers of the right heart separately. from 
those of the left. Xenon in saline was used to identify 
the chambers of the right heart, and technetium 
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labelled sulfur colloid to identify the chambers of 
both the right and left heart. 

All patients were examined in the modified left 
anterior oblique position (LAO with 10-15? of 
caudad tilt). Uhis position was felt to offer the best 
separation of all 4 cardiac chambers. 

Information from the passage of each tracer 
through the heart was recorded and time activity 
curves from regions of interest in the heart analvzed. 
The curves were then evaluated for the presence of 
shunting. 

The method correctly detected the presence of 
shunting in the 4 patients with right to left shunts, 
andin 11 of 14 patients with left to right shunts. The 
7 normal patients were correctlv identified as having 
no shunts. 

These preliminary findings suggest that the 
method permits screening of patients for hemody- 
namically significant intracardiac shunts.-- Jam 
H. Strauss, M.D. 


E 


Pinen, F., Amier, M., CLERMONT, A., Ruper, 
A., and Froment, J.-C. Les dissections 
aortiques et leur bilan angiographique: à 
propos de 21 observations. (Aortic dissec- 
tions and their angiographic study: report of 
21 cases.) 7. de radtol., d'électrol. et de méd. 
nucléaire, Nov., 1972, 53, 787-792. (Ad- 
dress: P*. F. Pinet, Service de Radiologie, 
Hópital Cardio-vasculaire et Pneumologique, 
£9, boulevard Pinel, 69003 Lyon, France.) 


The authors used direct aortic angiography in the 
study of suspected dissecting aneurysms. Fifteen of 
the cases were in the emergency stage. 

The necessity of a careful examination 1s stressed 
from the points of view of treatment (especially sur- 
gical) and prognosis. The tolerance of the patients is 
good, even in emergency cases, when the angiog- 
raphy is performed carefully. The catheter tip should 
be surveyed fuoroscopically as it progresses in the 
aorta and test injections should be performed to 
choose the level, as well as the start of injections. 

The tip of the catheter 1s in the aortic lumen if the 
test injection causes a rapid diffusion of the contrast 
medium, whereas it is in the false lumen of the dis- 
secting aneurysm if the diffusion is slow and cloud y. 

The percutaneous femoral route is the usual ap- 
proach, unless no femoral pulse is present or the 
aortic lumen is unattainable, tn which case angiog- 
raphy 1s carried on through right humeral catheter- 
ization, 

Angiography is performed at numerous levels, 
depending on the site, as well as extent of the lesion. 
Both oblique views are important, especially in heli- 
coidal and posterior types of dissecting aneurysm; 
36 mm. cineradiography is indispensable in the diag- 
nosis of difficult cases such as aortic insufficiency. 
Tirair N. Sarian, M.D. 
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Drut, Ricarpo, GiMENEz, Pepro O., and 
Vestrrip, Mario A. Laceraciones cardio- 
esofagicas en pacientes comatosos; presen- 
tacion de 3 casos. (Esophagogastric junction 
lacerations in comatose patients; report of 3 
cases.) Prensa méd. argent., Dec., 1972, 59, 
1827-1829. (From: Cátedra de Patologia I, 
Facultad de Medicina de La Plata, Argen- 
tina.) 


This article reports 5 autopsy studied cases of 
mucosal lacerations occurring in comatose patients. 
The coma was due to: diabetes with meningitis; 
cerebral hemorrhage; and anoxia secondary to ex- 
ternally treated cardiac arrest. 

It is considered that this Mallory-Weiss type le- 
sion is due to a sudden increase in intraabdominal 
pressure (secondary to external cardiac massage, 
severe cough, nausea, vomiting, hiccups, or convul- 
sions). 

These mucosal tears produce hemorrhage of vari- 
able degree.— Julian B. Alvarez, M.D. 


Turner, Rosert, Lirsnurz, WiLLIAM, MILLER, 
Wattace, RirrENBERG, Geratp, Scenu- 
MACHER, H. RareH, and Conen, SipNEv. 
Esophageal dysfunction in collagen disease, 
dm. F. M. Sc., March, 1973, 265, 191—199. 
(Address: Robert Turner, M.D., Depart- 
ment of Medicine, Bowman Gray School of 
Medicine, Winston-Salem, N. C. 27103.) 


A prospective cineradiographic and manometric 
study of pharyngeal and esophageal dysfunction 
was performed in $4 patients with rigidly defined 
scleroderma, polymyositis, systemic lupus erythema- 
tosus, and rheumatoid arthritis. Decreased or absent 
distal esophageal peristalsis was demonstrated by 
cineradiography in $5 per cent and manometry in 73 
per cent of 22 patients with scleroderma, and 13 and 
3 per cent, respectively, of 32 patients with other 
collagen diseases. This finding showed a highly sig- 
nificant correlation with clinically diagnosed sclero- 
derma. The manometric abnormality was seen less 
frequently in patients with Raynaud’s phenomenon 
unrelated to scleroderma. This difference was sta- 
tistically significant, 

When clearly defined criteria for the diagnosis of 
the skeletal muscle dysfunction of polymyositis 
were used, no false positive diagnoses were made and, 
of the 10 polymyositis patients, only 2 were diag- 
nosed by manometry and 1 by cineradiography as 
having this disease. 

This study thus demonstrated that: (1) distal 
esophageal smooth muscle dysfunction was relatively 
specific for clinical scleroderma; (2) significant 
pharyngeal and esophageal skeletal muscle dysfunc- 
tion was an infrequent finding limited to polymyo- 
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sitis; and (3) manometry was somewhat more accu- 
rate and specific than cineradiography in diagnosing 
these changes.— David Morse, M.D. 


Beaupin, D. J., DaCosra, L. R., PRENTICE, 
R. S. A., and Beck, I. T. Duodenoscopy in 
the diagnosis of upper gastrointestinal dis- 
ease. Canad. M.A.F.. March, 1973, ro$, 
565-569. (Address: I. T. Beck, M.D., Hôtel 
Dieu Hospital, Kingston, Ontario, Canada.) 


Examination of 143 patients with 2 flexible fiber- 
optic duodenoscopes was carried out without com- 
plications. These were not volunteers, but symp- 
tomatic patients undergoing examination for upper 
gastrointestinal symptoms. The findings were corre- 
lated with both radiologic findings and histologic 
changes. Particular attention was given to those 
patients in whom radiographic or clinical diagnosis 
was changed as a result of the findings at duodenos- 
copy. 

The instruments used were a Japanese side view- 
ing scope and an American forward viewing scope. 
Both instruments were equipped for photography 
and biopsy. The forward viewing scope allowed vis- 
ualization of the pyloric canal, the duodenal cap, and 
the proximal part of the duodenal loop, with the 
papilla of Vater rarely seen. The side viewing scope 
allowed viewing of the duodenal loop and papilla, 
but was not adequate for viewing of the pyloric 
canal. 

The diagnosis of ulcers and polyps was easily 
made and agreed upon by 2 observers, but duodenitis 
was a problem. In £g per cent of the examinations 
there was complete agreement between the roent- 
genographic and endoscopic diagnoses. 

Five chronic duodenal ulcers were found in pa- 
tients with negative roentgenograms and 8 cases of 
duodenitis were discovered. Duodenoscopy also 
seemed to exclude pathologic changes diagnosed 
roentgenographically in 20 other patients.— Richard 
E, Kinzer, M.D. 


Ament, Marvin E. and Ocus, Hans D. 
Gastrointestinal manifestations of chronic 
granulomatous disease. New England F. 

Med., Feb., 1973, 288, 352-385. (Address: 

Marvin E. Ament, M.D., Department of 

Medicine, RG-20, University of Washing- 

ton, Seattle, Wash. 98192.) 


Chronic granulomatous disease is an inherited ill- 
ness in which phagocytic cells are unable to kill cer- 
tain bacteria which cause bacterial infections. A 
hydrogen peroxide-myeloperoxidose-halide system 
within the cell has been shown to be important for 
the killing of certain bacteria. 

Granulocytes in patients with this disorder are not 
able to destroy Staphylococci, Serratica marcescens 
and gram-negative enterococci. These bacteria pro- 
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duce abscesses and granulomata throughout the 
body. Because diarrhea and perianal abscesses were 
observed in 20 per cent of these patients, the authors 
undertook to study the gastrointestinal tracts of 
their patients. Fecal fat excretion, bacterial cultures 
of intestinal contents, and small bowel and rectal 
biopsies were studied. Gastrointestinal studies were 
carried out on each patient. 

All patents studied had gastrointestinal tract 
involvement. One had findings simulating Crohn's 
disease and was treated with good result with sali- 
cylazosulfapyridine-—Richard E. Kinzer, M.D. 


SANE, SHASHIKANT M., and Grrpany, BER- 
TRAM R. Total aganglionosis coli: clinical and 
roentgenographic manifestations. Radiology, 
May, 1973, 707, 397—404. (Address: Shashi- 
kant M. Sane, M.D., Department of Radiol- 
ogy, Children’s Health Center, Inc., 2525 
Chicago Avenue, Minneapolis, Minn. 55404.) 


In total aganglionosis coli (TAC), the entire colon 
and often a portion of the distal small bowel demon- 
strate a complete absence of ganglion cells. The 
mortality rate in this condition is high; therefore, 
early diagnosis and surgical treatment are important. 

The authors report 13 cases of total aganglionosis 
coli out of a series of 202 infants with Hirschsprung's 
disease seen over a 20 year interval at the Children's 
Hospital of Pittsburgh. Diagnosis was confirmed in 
every case by microscopic examination. 

To analyze the pertinent clinical and roentgeno- 
graphic features of the entity, the authors combine 
their 13 cases with 128 previously reported in the 
literature for a total of 141. Not all the cases in the 
literature had both clinical and roentgenographic 
findings reviewed; therefore, the percentages are not 
necessarily a portion of all 141 cases. 

The most common presenting symptoms, occur- 
ring in 73 per cent, were abdominal distention and 
vomiting. Delay in passing meconium or constipa- 
tion presented in 30 per cent. Vomiting or abdominal 
distention alone, alternating diarrhea and constipa- 
tion, or diarrhea alone, were less common. The dis- 
ease occurred mostly in early infancy, with 81 per 
cent of the patients being less than 1 month old at 
the time of diagnosis. 

The plain roentgenographic findings were reviewed 
in 72 cases in the literature. In only 4 of these was 
the bowel gas pattern normal. In the others, there 
was moderate to marked small bowel distention 
(with or withoutlarge bowel), showing air-fluid levels 
on erect roentgenograms. In 76 cases, the findings of 
contrast enema examination were reported. Of 
these, 38 per cent had microcolon, meaning any colon 
with small caliber lumen. In 22 per cent, the colon 
was considered normal. In 21 per cent, contrast ma- 
terial was retained over a prolonged period. In 15 
per cent, there was an apparent transition zone which 
was actually well below the zone of true transition. 
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The clinical and roentgenographic findings in the 
authors' cases correlated closely with those reported 
in the literature. 

The incidence of congenital anomalies in patients 
with TAC is slightly higher than in normals. In 
patients with TAC, there is a greater familial inci- 
dence of Hirschsprung’s disease than in other patients 
with Hirschsprung’s disease. 

The mortality rate is high. Of the 141 cases in the 
literature, follow-up was available in 117, and only 
32 per cent were alive. In the authors’ series, 5 of 10 
cases seen since 1955 have survived. Treatment con- 
sists of surgical resection of all the aganglionic bowel. 

A full term infant with signs of small bowel ob- 
struction, especially with a familial history of Hirsch- 
sprung’s disease, should alert physicians to the possi- 
bility of TAC. 

The roentgenographic studies are not diagnostic. 
Surgical exploration and biopsy are necessary for 
the diagnosis.—7. M. Stoebner, M.D. 


Darke, S. G., PARKS, A. G., Grocono, J. L., 
and Porrock, D. J. Adenocarcinoma and 
Crohn’s disease: a report of 2 cases and 
analysis of the literature. Brit. F. Surg., 
March, 1973, 60, 169-175. (From: The 
London Hospital, London, England.) 


Incidence of carcinoma without regard to duration 
of ulcerative colitis or to age group is about 4 per 
cent. Death from cancer may be 10-30 times more 
frequent in patients with ulcerative colitis than in 
the general population. 

The authors have attempted to show that there is 
also a small, but significant risk of carcinoma in 
Crohn’s disease. Perrett and Truelove, writing in 
May 1968 issue of the British Medical Journal, note 
a frequency of 3.7 per cent in Crohn’s disease. They 
indicate that this is considerably higher than the 
chance incidence of carcinoma. 

Two cases are reported in this article: 1 carcinoma 
occurring in the terminal ileum; and 1 in the rectum. 
The captions on the illustrations are transposed, but 
the cases presented are rather convincing in spite of 
the fact that Case 11 might actually be ulcerative 
colitis rather than Crohn’s disease. 

Carcinoma in Crohn's disease is difficult to diag- 
nose, especially when one is dealing only with small 
bowel disease. 

The conclusion is that the risk of carcinoma devel- 
oping in Crohn's disease is present and one should 
be on the look-out for it—Richard E. Kinzer, M.D. 


GALLOWAY, SHELBY J., CASARELLA, WILLIAM 
J., and Seaman, WirLiaM B. The nonopera- 
tive treatment of retained stones in the 
common bile duct. Surg. Gynec. C9 Obst., 
July, 1973, 737, 55-58. (From: Department 
of Radiology, Columbia-Presbyterian Medi- 
cal Center, New York, N. Y.) 
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In the past 20 years, after the routine use of 
operative cholangiography was introduced, the in- 
cidence of retained stones after cholecystectomy, as 
determined by T-tube cholangiography, has de- 
creased from about 10 to 3 or 4 per cent. Since spon- 
taneous passage of a retained stone is rare, and since 
most patients are or will become symptomatic in 
the presence of retained ductal stones, a safe, non- 
operative approach seems desirable, to avoid. re- 
exploration, with its attendant risk. 

In 1969 the first report of successful expulsion of 
a stone by manipulation through a T-tube tract ap- 
peared, and more recently, similar reports have been 
published. This communication describes 7 patients 
in whom manipulation was attempted. 

After T-tube cholangiography disclosed the pres- 
ence of one or more retained stones, the tube was 
permitted to remain in place for 3 to 6 weeks, to as- 
sure formation of a fibrous tract along the drainage 
tube. After this interval, and after a confirmatory 
cholangiogram, the manipulation was carried out in 
the X-Ray Department, under fluoroscopic control. 
The T-tube was removed, usually after passage of a 
guide wire, and a catheter was introduced along the 
fibrous tract into the common duct. Warm saline 
was used for irrigation, and contrast material was 
injected intermittently for visualization. Routine 
premedication has not been employed, but an- 
algesics or anticholinergics may be useful. Occa- 
sionally the first attempt was unsuccessful; in this 
case the catheter was left in place for drainage, and 
the attempt continued the next day. 

Different techniques have been found necessary 
and useful. Direct pressure on the stone with the 
end of the catheter may be successful, if the stone is 
fortuitously situated. Small angiographic catheters 
may be used instead of a larger, soft rubber catheter. 
A Dormia stone basket was successfully employed 
through a rubber catheter in 1 patient. Forceful 
flushing aids in positioning the stones for other 
maneuvers. 

In 4 of the 7 patients, satisfactory, uncomplicated 
removal was accomplished. One of the others pre- 
sented with too small a fibrous tract along the T- 
tube. In high risk patients, anticipation of this 
possibility, and use of a sleeve of polyethylene tubing 
around the T-tube would permit manipulative non- 
operative removal more readily if this became 
necessary. In the other patient, the retained stone 
was 1.5 em. in diameter, and it could not be removed 
because of its size. 

The patients have been followed for 6 months to 2 
years after this procedure, and there is nothing to 
suggest a complication, such as a stricture or resid- 
ual stones.—£E. Frederick Lang, M.D. 


puPriest, Ropert W., Jr, Hatnes, James E., 
Róscu, Joser, and KRiPPAEHNE, WILLIAM 
W. A comparison of scintiscans and arterio- 
grams for identifying metastatic intrahepatic 
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tumors. Surg., Gynec. © Obst, May, 1973, 
736, 505—710. (From: Departments of Sur- 
gery, Radiology [Division of Cardiovascular 
Radiology], and Clinical Pathology [Division 
of Nuclear Medicine], University of Oregon 
Medical School, Portland, Oregon.) 


Scintiscans and selective arteriograms were ob- 
tained in $7 patients with suspected metastatic 
intrahepatic tumors. All of the cases with a single 
exception were histologically proven. 

The first question asked in this series was: Do 
focal defects suggest metastatic intrahepatic tumors? 
In this series of $7 scans there were 10 true positive 
scans and 33 true negative scans. Of the $7 patients, 
15 had in fact metastatic intrahepatic tumors. There 
were then s false positives and g false negative 
scans. The over-all accuracy was 75.4 per cent. 

The second question asked was: Can the scan be 
used as a screening method? Forty scans were eval- 
uated as to being normal, mildly abnormal, mod- 
erately abnormal or definitely abnormal. If the 
cases which were moderately abnormal and definitely 
abnormal were considered positive, there were 14 
true positive and 6 true negative scans, but 19 false 
positive and 1 false negative scans. The accuracy was 
£O per cent. 

The accuracy of arteriography was determined in 
£7 arteriograms. There were 18 true positive and 37 
true negative with r false positive and 1 false nega- 
tive. The over-all accuracy was 96.5 per cent. 

Comparisons were made between the authors’ 
data and previously published series of liver scans 
and arteriography. The accuracy obtained by scans 
in other series was higher than in the present series, 
while the arteriographic detection rates were lower 
in reported series, when compared to the series under 
consideration. 

The conclusion from this series is that scanning as 
a screening method 1s good with only one false nega- 
tive but many false positives, and that arteriography 
is the most accurate single test. The evidence further 
indicates that there is no 100 per cent accurate test 
and that a combination of tests must be used, and 
their use must be judged in each individual case. 
Donaid P. Harrington, M.D. 


Rozsiws, Jon M., BooksrgiN, Josern J., OBER- 
MAN, Haroro A. and Fayans, Sreran S. 
Selective angiography in localizing islet-cell 
tumors of the pancreas: a further appraisal. 
Radiology, March, 1973, 706, 525-528. 
(From: Departments of Radiology, Pathol- 
ogy, and Internal Medicine, The University 
of Michigan Medical Center, Ann Arbor, 
Mich.) 

Widely divergent statistics on the incidence of 


positive angiograms in islet cell tumor of the pan- 
creas have appeared in the recent literature. In- 
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dividual series and general reviews of the subject 
claim positive studies in 38 to 100 per cent of cases, 
with most recent reports claiming conservative es- 
timates of 60 to 70 per cent. The authors present a 
timely review of their series, confirming their orig- 
inal conservative prediction of the incidence of posi- 
tive angiograms in cases of insulin-producing islet 
cell tumors of the pancreas. 

Twenty-eight of 33 patients with clinical. and 
laboratory evidence of hvperinsulinism have under- 
gone pancreatic angiography at the University of 
Michigan Medical Center since 1965. Twenty-seven 
of the 28 patients underwent celiotomy and islet cell 
tumors were found and confirmed in 26 patients. One 
patient was not subjected to celiotomy because of 
angiographic evidence of liver metastases. Twenty- 
one patients had single adenomas and § had multiple 
adenomas, with the number of adenomas in each of 5 
patients being 2, 4, 2, $, and 6. Therefore, the base 
data consist of 40 histologically confirmed adenomas 
in 26 patients studied angiographically. Uhirty-six 
tumors were histologically benign. The data were 
then analyzed for size, degree of vascularity, loca- 
tion, and type of examination and correlated with 
the frequency of angiographic detection. 

The results indicate that 15 of go tumors were 
localized by preoperative angiography (38 per cent) 
and at least 1 tumor was correctly localized in 14 of 
26 patients (£4 per cent). These lesions were recog- 
nized angiographically by a pronounced, more or less 
discrete, disproportionate opacification during the 
parenchymal phase, persisting only 2 to 6 seconds. 
There was a clear correlation between angiographic 
localization and tumor size. Of 9 tumors 2 cm. or 
more in diameter, 7 were localized; of 15 that were 
1 to 2 cem. in diameter, § were localized; of 7 which 
were O.14 to 0.99 cm. in diameter, 3 were localized; 
of 9 less than 0.3 cm. in diameter, none was localized. 
Areas of adenomatosis, present in 3 patients, were 
not angiographically demonstrated. The data also 
indicate correlation between the degree of vascu- 
larity seen histologically and the frequency of an- 
giographic localization. Location of the tumor is 
also important angiographically, since of rg tumors 
in the pancreatic head g were angiographically 
visualized, while only 3 of 8 were seen in the body 
and 3 of 17 in the tail of the pancreas. 

Therefore, tumor size, histologic vascularity and 
location within the pancreas are very important 
angiographic detection parameters, although loca- 
tion within the pancreas is likely a reflection of size 
since a progressive decrease in average tumor size 
was noted in the head, body and tail of the pancreas. 
onstrated, while in 16 less than 1 em. in diameter 
only 3 were localized. 

The authors emphasize that a tumor should be 
demonstrated in 2 protections, and the displacement 
of the lesion relative to known anterior posterior 
arteries can be used to localize the depth of the 
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lesion within the pancreas. Evanescent blushes seen 
in one projection only must be interpreted with 
caution since false positive areas can be produced 
both by lymph nodes and small accessory spleens. 
Also, localized postoperative pancreatitis can pro- 
duce discrete hypervascularity identical to an islet 
cell tumor.--Adward B. Best, M.D. 


Leicu, Perer G. A. Ruptured spleen: a radio- 
logical pitfall and a suggested modification. 
Bri. J. Surg. April, 1973, 60, 289-291. 
(From: Department of Surgery, University 
of Witwatersrand and General Hospital, 
Johannesburg, South Africa.) 


The author suggests a modification of the Schorr 
and Danon method of detecting a space-occupying 
peri- or parasplenic mass, particularly in reference to 
rupture of the spleen. A distance greater than 3 em. 
between the greater curvature of the barium opaci- 
hed stomach and the lateral abdominal wall, as 
measured to the inner rib margin of the lower ribs, 
on a roentgenogram made in the left lateral decubitus 
position is abnormal according to Schorr and Danon 
(Schorr, S. and Danon J., Am. J. ROENTGENOL., 
Rap. THERAPY & NUCLEAR MED., 1967, 99, p. 616). 

À case 1s reported of a false positive diagnosis of 
delaved rupture of the spleen utilizing the Schorr 
and Danon technique because of interposition of a 
heavy omentum between the greater gastric curva- 
ture and the lateral abdominal wall; however, the 
correct diagnosis of absence of splenic rupture was 
ascertained by roentgenographic examination of the 
patient in the right lateral decubitus position with 
the stomach distended by gas. The thick omentum 
fell away and the gas distended stomach rose toward 
the left lateral abdominal wall in the right lateral 
decubitus position. An interposed fully loaded colon 
or a fluid-filled loop of small intestine could con- 
ceivably also produce a false-positive finding. 

In another case in which delayed rupture of the 
spleen was suspected, the right lateral decubitus 
position was utilized after. distending the stomach 
with gas and an operative procedure was avoided 
since this demonstrated unequivocally that there 
was no space-occupying lesion in the splenic area. 
This modified technique was used in several young 
patients who were suspected of having a splenic or 
other visceral injury in the acute phase. 

The author proposes routine use of the right 
lateral decubitus position with the stomach dis- 
tended with air prior to the Schorr and Danon 
method in evaluation for rupture of the spleen, and 
possibly as the only technique in cases in which it 
may be inadvisable to give barium orally. Adequate 
gaseous distention of the stomach is essential to 
avoid equivocal findings. 

This method may be useful in diagnosis of disease 
of the spleen and in following progress of patients 
after treatment.--Paul M. Dassel, M.D. 





Il you hate 


GRID LINES 


youll Love 
our line of Grids 


Why? Because L - F Micralüm 85-line and Ultralüm 103-line 
aluminum interspaced grids are designed and built to be 
almost entirely free of density variations and visible lines. 
They're indicated whenever a stationary grid with minimum 
pattern is needed. In fact, they're ideally suited for use in 
lieu of a Bucky grid. Available now in parallel, focused and 
crossed types, ratios 5:1 to 12:1. 








It’s usually love at first sight! Call your X-ray equipment 
supplier or write for free booklet, "Characteristics and 
Applications of X-Ray Grids”. 












Products for 
Better Health 
from Sybron 


GO FIRST CLASS... SPECIFY 


A. LIEBELFLARSHEIM 


SYBRON CORPORATION 
111 East Amity Road, Cincinnati, Ohio 45215 U.S.A. 


PHILIPS 


Pa Philips of Holland 





A 411 pound 


parallelogram you'll 
really appreciate 


A parallelogram is unique. Especially 
one weighing in at 411 pounds. 


When it becomes part and parcel of a 

Philips Polytome—then you've really 

got something: 3,630 pounds of sophisticated 
precision for the most revealing 

tomographs, ever. 


The parallelogram is so perfect for 
tomography we almost suspect Euclid of 
having worked out the details just for us. 


Our Polytome produces tomographs 
with constant enlargement and uniform 
film blackening. The parallelogram with 
its fixed fulcrum maintains the ideal 
geometric relationship between X-ray 
tube and film plane. This, in accordance 
with the universally accepted 
Grossmann principle. 


Any other approach would be 
a compromise. 


Use the linear, circular, elliptical or 

startling 1 millimeter cuts of the hypocycloidal 
motion. All the principles 

engineered into the Polytome assure 

you of outstanding results. 


No matter how you slice it! 


For more information write to: Dept. T/M, 
710 Bridgeport Avenue, 
Shelton, Conn. 06484 


PHILIPS MEDICAL SYSTEMS, INC. 


A NORTH AMERICAN PHILIPS COMPANY 








redi-FLOW puts convenience on tap- 
with four studies from one source. 


Now —a presuspended, prehydrated barium preparation that's easy and economical to use in all gastro- 
intestinal radiological studies: 


esophageal upper G.I. routine enema air contrast enema 


[ime-saving redi-Flow 


s flavored, concentrated, prehydrated, autoclaved, and homogenized. 
Ready to use— with simple dilution directions for each type of study (no blender needed) 


Produces consistent, uniform .coating in all radiological examinations, including 
excellent readings in post-evacuation films. 


Available in individual 16 fl. oz. cans; for added thrift, a plastic top is included to a 
facilitate refrigeration for later use. [| pret 


NA PURPOSE SUSPENSION. 


All-purpose Suspension redi-Flow (barium sulfate 100% W/V), SOMFLOW, 


BARIUM SULFATE 100% 1" 





Simplifying without compromising 


FLOW PHARMACEUTICALS, INC. 
Palo Alto, CA. 94303 
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P ACCELERATORS 


a | "Developrhiat ind A dduk in of the THERAC SERIES is - 
“a joint project with the Accelerator Division of Thomson 
D CSF. A model of the first unit, THERAC 6 NEPTUNE 
“© will be displayed at the International Congress of 
^ | Radiology in Madrid and the R.S.N.A. in Chicago. 


p^ BRE Laity 

"y  The THERAC SERIES of linear accelerators will 

ue supplement AECL's' world renowned family of Cobalt 60 
Ae  Teletherapy units to provide a comprehensive line of 

Ju equipment designed to meet all radiological treatment 
ad techniques i in the foreseeable future. 


IA 
2M 


- Atomic Energy of Canada Limited e Commercial Products 


P.0. Box 6300, Station J, Ottawa, Canada, KZA 3W3 + Tel. 613/592-2790 + Cable Nemota - Telex 053-4162 
73.2M 


Hero: 
the 
small 
enerator 
with 

the big 
surprises 





surprise 4: Digital readout of technique values 
Surprise 2: Completely solid state 
surprise 3: Allin a compact package 


CGR's new Hero generator is a powerhouse in a small package. A compact, 
high efficiency roentgen output radiographic and fluoroscopic generator. 

Output capacity of 300 mA at 125 kVp. 

Completely solid state. Single phase, 50-60 Hz two pulse. Designed for 
general x-ray. Encased in a small (19-1/4" x 49-1/2" x 1-3/4") package so that 
it can be placed anywhere in your office, clinic or hospital. 

Operation is a snap. Because all functions have been human engineered 
to ease the job of your operator. Radiographic mA values are pushbutton. 
Timing can be set from 1/120 to 8 seconds. Radiographic and fluoroscopic 
technique values are clearly visible on a large digital readout panel. 

Hero handles two tube operation — perfect for a radiographic /fluoroscopic 
table. Phototimer capability is built in. And a 60 Hz starter designed to 
accommodate most x-ray tubes is included. There are no extras to buy. 

There are more surprises. Your CGR representative will be pleased to tell 
you about them. 
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CGR MEDICAL CORPORATION 2519 Wilkens Avenue, Baltimore, Maryland 21203, (301) 233-2300 
DOD CAMADS ITER ITN ANN Bry lavard de l'Aeronarc. Laghyte, Quebec, Canada, (514) 562-8806 


Photographed at the Medical College of 
Wisconsin, Milwaukee County General Hospital 
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The clinical 
accelerator with large 
field capability and electron 
therapy option —at a 
modest price. 


The large field capability of this linear accelerator 
by Applied Radiation lets you make use of full 
mantle or whole body techniques as your patients 
require. The retractable beam shield lets you posi- 
tion the treatment couch a full 160 cm from the 
source; you get a field of 52 x 52 cm at the patient 
midline. 

Or you can stand your patient against an 
“allowed” wall for whole body treatment. 

The high energy (6 MeV) and increased isocen- 
tric distance result in improved skin sparing char- 
acteristics and permit administering substantially 
higher tumor doses without increasing the total 
dose. 

And with the optional Electron. Therapy Mode 
(specify the MEVATRON VI-E, under $200,000) 
you gain treatment versatility unmatched in all but 
much more expensive accelerators. 

The human engineered treatment couch incor- 
porates design criteria specified by radiotherapists, 
physicists, and technicians; with simple, fail-safe 
controls, set-up is simple. 

Two decades of dedicated research have resulted 
in today's most sophisticated linear accelerators 
for sale, lease, or rent 2 MEVATRON - in the battle 
for life, don't settle for less. 

For further information please call or write: 
CORPORATE HEADQUARTERS, Applied Radia- 
tion, Department J-6, Walnut Creek, California 
94596, telephone (415) 935-2250; EUROPEAN 
HEADQUARTERS, Siemens AG, Medical Engi- 
neering Group, Henkestr, 127, Erlangen, Germany, 
Telephone (09131) 84-2423. 
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APPLIED RADIATION 


A SUBSIDIARY OF THE DOW CHEMICAL COMPANY 





LSD Vu ad eU, Ce ooomsa a frc KS i9 t Cicer das ho fue e e 





TherX 
icker’s new guide to 
precision radiation therapy. 


———— — 








The new TherX universal 4$: -t- 3 |! and trial setups made under 


radiation therapy simulator H=- = | -- 9. conditions comparable to 

TE : t EEEH 

is in a class by itself in Feet actual treatment. TherX 
roviding the highest degree = === === operation is controlled at the 
patients side, or remotely 


of precision, versatility, and ^50) o 
with console readout of all 
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convenience. A unique 
feature is the 12-1/2" image 


ee eer er aoe Se ce oe ee ee Oe ee oe 





intensitier-television system for 
viewing large treatment fields. 
Using diagnostic x-rays, TherX 
provides means for pinpointing 
tumors, contirming entry and exit 
ports, and verifying beam cover- 
age at every phase of the treatment. 
Thus, the vital radiation beam / 
patient relationship can be studied 


‘| significant treatment factors. 
TherX is equally valuable as a 
teaching tool, or as an aid to the 
most sophisticated radiotherapist 

in developing comprehensive 
treatment plans for Co9, linear 
accelerators, or in brachytherapy 
planning. Picker Corporation, 

995 Miner Road, Cleveland, 

Ohio 44143. Images for health. 
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ONE OF THE C.I.T. COMPANIES 





Photo: Courtesy Boston Hospital for Women, 
and Joint Center for Radiation Therapy, 
Harvard Medical School 
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Now-one radiopaque fo 
only one procedure 


specifically designed for accurate 
well-tolerated retrograde cystourethrography 





Specifically packaged. 250 ml. in calibrated Well tolerated. No irritation or other undesir- 
500 ml. bottle for dilution with sterile water or able effects have been reported following its 
5 per cent dextrose solution. administration in clinical investigations.* 


Complete in a single unit. For greater dilution “Data on file at Sterling-Winthrop Research Institute. 


capacity— calibrated bottle conveniently suited h ifi 
S di l - i 
to 1 to 1 dilution. For flexible dosage range— the specitic for retrograde cystourethrography 


concentration is easily adjusted over a New Hypaque-Cysto 


wider range. 


brand of 


meglumine diatrizoate, USP 


a logical addition to 
the expanding Hypaque* 
product line 


New š 
Hypaque-Cysto 
meglumine diatrizoate, USP 


Sterile Aqueous Solution 

For Retrograde Cystourethrography 

Description: Hypaque-Cysto is a radiopaque meaium which 
contains approximately 141 mg. organically-bound iodine per 
ml. It is a 30 per cent (weight/volume) sterile aqueous solu- 
tion of the meglumine salt of 3,5-diacetamicio-2,4,6-triiodo- 
benzoic acid (CiaH28l3N30ọ). The viscosity is 1.94 cps at 
25* C. and 1.42 cps at 37° C. The pH is adjusted with hydro- 
chloric acid or meglumine solution. Hypaque-Cysto is clear 
and colorless to pale yellow. It should be protected from 
strong light. The solution is relatively thermostable and may 
be autoclaved. Calcium disodium edetate 1:10,000 has been 
added as a sequestering stabilizing agent. 

Action: Hypaque-Cysto is a diagnostic radiopaque medium 
which provides visualization of the lower urinary tract. 
Indication: Hypaque-Cysto is indicated for retrograde 
cystourethrography. 

Adverse Reactions: No irritation or other undesirable effects 
have been reported following the administration of Hypaque- 
Cysto in Clinical investigations. 

Dosage and Administration: After the bladder is emptied, 
Hypaque-Cysto is gently instilled without force, often beyond 
the first desire to micturate, but not beyond the point of 
urgency or mild discomfort. The volume required to fill the 
bladder to slightly less than capacity may vary from patient 
to patient. 

Bladder capacity in normal adults is generally 200 to 300 ml., 
and rarely, up to 600 ml. Capacity at birth is 20 to 50 ml., and 
increases about 400 per cent in the first year. In children 

3 to 5 years old, bladder capacity is 150 to 180 ml. In 
children older than 8 years, it is in the low adult range. 

In disease, bladder capacity in adults may vary from 50 ml. in 
neurogenic "reflux" bladder to over 1000 ml. in autonomous 
bladder or chronic lower urinary tract obstruction. 

Repeat examination may be required to detect reflux, or in 
function studies. 

The concentration varies with technique and equipment used. 
Hypaque-Cysto may be diluted with sterile water or 5 per cent 
dextrose solution, as indicated in the following table. 





, Final Solution 
To Make Add 





Contains 
Sterile water 

Final Final or 596 dextrose 
conc. volume solution lodine 
30 96 250 ml. — 141 mg./ml. 
25 96 300 ml. 50 ml. 118 mg./ml. 
21.496 350 ml. 100 ml. 101 mg./ml. 
20 96 375 ml. 125 ml. 94 mg./ml. 
18.8% 400 ml. 150 ml. 88 mg./ml. 
16.7 96 450 ml. 200 ml. 78 mg./ml. 
15 956 500 ml. 250 ml. 71 mg./ml. 


How Supplied: Calibrated 500 ml. dilution 
bottles containing 250 ml. Hypaque-Cysto; 
rubber stoppered, with inner remov- 
able seal and screw neck. 






(Winthrop. 
Winthrop Laboratories 
New York, N.Y. 10016 





Winthrop... 
the company N / 
that offers you W in 
a choice 7 
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Wantec ! 


100,000, 
busy executives 
who can: 





If you can spend some time, 
even a few hours, with someone 
who needs a hand, not a handout, 
call your local Voluntary Action 
Center. Or write to “Volunteer” 


Washington, D.C. 20013. 


We need you. 


The National Center for 
Voluntary Action. 
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We want to revolutionize the way you 
develop x-ray film. With the new 
Profexray Independent | processor. 
Used with daylight film, it sends 
your darkroom the way of Boston 
tea: straight to the bottom — of your 
priority list. There's no more central 
processing of x-ray film. But there's 
a lot more efficiency. 


What you get is sharp, crisp, completely 
developed and dry film in about 2 minutes.. 
From a convenient, table-top processing 
unit that goes virtually anywhere. In your 
radiology department. In an operating 
room. In a hallway, if you must. 


If you're locked into the concept of a 
central darkroom for the time, we still 
can help. With the Independent ll—a 
new, conventional processor that 
delivers 90% of your top capacity 

for 50% of the investment. 


These two new film processors are 

another major American technological 

" £ accomplishment. They are two of 
| many new Profexray units, each built 
to a key concept that will speed a 

procedure, overthrow an outmoded 

way of doing things, innovate changes 
that can revolutionize your depart- 
mental efficiency. 


You really should get the details on 
the new breakthroughs in diagnostic 
radiology from your Profexray man. 


Every one is a revolutionary idea. 





[H PROFEXRAY 


Litton Des Plaines, Illinois 60018 


Litton technology: 
The 2nd American 
Revolution. 
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“Cross-fogging” is a term commonly used to 
describe the increased film fogging which occurs 
in simultaneous biplane angiography due to the 
fact that the film in each plane is hit by scattered 
radiation from two exposures. Cross-fogging can 
be reduced by using low kV, tight collimation, 
good grids or air gap between object and film. In 
addition, if you have a biplane SCHONANDER 
AOT-R installation, you can eliminate cross- 
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We call our filmchangers "AOT-R"— 
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fogging entirely by alternate program-loading 
of the film magazines. This technique gives 
you up to 15 films in each plane at exposure 
rates up to 3 exp./sec. in each plane. Thanks 
to the long film compression time in the 
AOT-R changer, ample exposure times are 
available even though the changers have to 
operate at 6 exp./sec. in order to give three 
alternate film pairs per second. 





Only cutfilm changers 
allow the above mentioned 
technique to be used for 
elimination of “Cross-Fogging” 
without film waste— 
one good reason to choose 
SCHONANDER AOT-R cutfilm 
changers. Other reasons: 


e Dependable, improved film 
transport 


e High resolution without 
vacuum procedures 


e Convenience—Proven quality— 
Economy 





most radiologists in the U.S. call their filmchangers ... ."SCHONANDERS" 
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WP, elema-schonander INC. 699 uvey BOULEVARD * ELK GROVE VILLAGE, ILLINOIS 60007: (312) 593-6770 
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Situation: a vertex scan of 
the brain is required, but the 
patient's condition prevents 
propping up his head. 
Situation: a skeletal survey is 
desired for early detection of 
bone metastases. 

Situation: a suspected 
embolism in the lungs must 
be located, with an absolute 
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minimum of patient movement. 


Each situation poses a 
diagnostic problem. The 
informational capability you 
need to solve them, and 
many more such problems, 

is automatically available with 
the push button programming 
of the General Electric 
Whole Body Scanner. 


The GE Whole Body Scanner provides images head-to-toe, or anywhere between. Like this... 


Unique design 
provides 270° 
angulation of 
top probe; 90° 
angulation of 
bottom probe. 
These probe 
angulations 
are particularly 
useful in 
performing 
anterior and 
posterior brain 
scans and 
facilitate 


collimator -s y — E 
changes. A LE n 


View scans in full count, 


shades of gray, are viewed on 
a TV monitor; can be 
manipulated, long after the 
patient leaves the 
department, to enhance 
desired details. Ask for full 
information. 





Probe and table motions 


add new diagnostic technics; 
minimize patient movement. 


More information. Less 
chance of technic error. The 
General Electric Whole Body 
Scanner combines the 
features that assure these 
diagnostic advantages. 
Automatically. 


For whole body scans, the 
unit travels up to 80 inches 
longitudinally, 24 inches 
laterally. Push button settings 
let you select a full size 
photodisplay image or 
minified to 2:1, 3:1, 4:1 or 5:1. 
In addition to whole body 
scans, up to four images can 
be displayed on one 14 x 17 
inch film. Location is push 
button programmed. 


The scanner's two probes 
and three scanning directions 
permit scans of the entire 
lung, top and bottom; cover 
the total isoresponse curve 
without turning the patient. 
The top probe angulates 
2/0?, and has a powered 

12 inch vertical travel. With 
optional vertical plane 
scanning the patient can be 
seated upright. These probe 
angulations also permit a 





vertex view of the brain while 
the patient reclines normally, 
without propping his head in 

an uncomfortable position. 


The GE Whole Body Scanner 
can also perform any other 
scanning technic possible 
with a single-probe unit; 

even lets you start with one 
probe, then upgrade to two as 
needs and the budget dictate. 


For added procedural 
versatility, the patient can be 
placed on GE's mobile table, 
an accessory to the scanner, 
while controls are set at the 
electronics console. The table 
top raises and lowers. 


With the patient in position, 
simply press the PHA button, 
locate the hot spot, set the 
line spacing and press the 
desired information density 
button...and scanning speed 
is displayed automatically. 

No calculations. Patient count 
information, during the 


procedure, can be read at the 
gantry face without leaving 
the patient's side; also, with 
the digital scaler at the 
electronics console. 


Let the GE Whole Body 
Scanner add this information 
depth to your department. 
Talk soon with your GE 
medical systems 
representative. 


General Electric 
Medical Systems, 
Milwaukee and Toronto. 
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High Resolution Thermography 
for Diagnosis and Screening 


The Spectrotherm 1000 thermo- 
graphic imaging system, marketed 
by General Electric, combines 
speed, simplicity and reliability for 
diagnosis and screening in the 
areas of breast cancer, incipient 
stroke, vascular diseases, arthritis 
and a variety of other medical 
applications. 


The system features an infrared 
scanner, electronics and high res- 
olution image display in a single, 
compact instrument. This integrated 
design permits the operator to view 
both the patient and the thermal 
image while operating the controls, 
and provides the ease of direct 
focusing. 


information 


A wide angle scar of the patient is 
taken in 2 seconds and imaged on a 
high resolution display consisting of 
925 lines (with 600 elements per 
line). Directly below the thermal 
image is a graphic temperature 
profile providing accurate mea- 
surement of temperature variation 
for any given line of the image. 


The Spectrotherm 1000 provides 
both automatic and manual bright- 
ness control to assure good images 
with minimal adjustment; ability to 
"freeze" the image on the display 
for on-screen evaluation; and a 
0.2" C temperature sensitivity. 


The thermal image, converted to a 
standard video signal, permits re- 
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Mammographic System 
Expands Function of Any 
Radiographic Room 


The totally integrated MMX™ sys- 
tem combines, in one unit, every- 
thing needed for mammography to 
maximize diagnostic information. 
Simplifies preparation; saves set-up 
time; permits seated or supine 
views; provides positive compres- 
sion of any size breast. 








M. 
J 
mote viewing on standard TV moni- 
tors and storage on video tape. The 
image can also be recorded with 
the system's basic camera, capable 
of using Polaroid pack film, 4 x 5 
sheet film or 70 mm roll film. 


The system is mounted on a versa- 
tile stand and includesa lightweight, 
clip-on mirror for over-bed use. 


Hospital Cites 
Advantages of R&T 
Procedures Room 


One recently completed 137-room 
hospital installed a General Electric 
Maxitome™ dual procedures room 
as a back-up system, then promptly 
upgraded it to preferred status as 
the system's full capability became 
apparent. 


The facility's chief technologist ex- 
plained why: “The biggest thing 
about Maxitome is its ability to do 
routine radiographic procedures 
in addition to multi-directional tom- 
ography. As a result, he said, the 
hospital is doing many procedures 
with it that hadn't originally been 
counted on. 


For Bucky-quality conventional 
radiography, Maxitome features 





collimation that's automatic or man- 
ual, or controlled from the remote 
station. And, manual masking is in- 
tegrated into the table. Multiple film 
formats up to 9 on 1. The system 


“The machine has 
capabilities we haven't 
even tapped yet." 
— Chief Technologist 


also permits off-table technics 
with GE's vertical Bucky; and the 


Time-saving System Simplifies 
Reporting Procedure for Radiologists 


One 420-bed hospital with “growing 
pains” recently sought relief for 
handling mounting radiological re- 
porting loads. 


The problem: more than 75,000 ex- 
aminations now conducted yearly, 
and an annual load of 180,000 pro- 
jected in three years. The solution: 
Raport'", radiological reporting 
system by General Electric. 


Radiologists found the Raport sys- 
tem to be a means to speed the re- 
porting procedure per examination 
and to reduce administrative time 
too. 


“The Raport system should 
simplify everything 
for the clinician." 


— Chief of Radiology 


Proof is their significant decrease 
in report turn-around time. It's down 
from as long as 48 hours with the 
conventional dictation system to 
less than a minute with the Raport 


system, plus another two to four 
hours for distribution. 


Key to this dramatic time saving is 
the Raport system's series of mark 
sense forms, covering examinations 
of areas of the anatomy. Like the 
radiographs they represent, mark 
sense forms segment the body into 
various anatomical combinations. 
The forms permit the radiologist to 
indicate the existence, location and 
type of pathology diagnosed by 
making a series of small pencil 
marks next to appropriate symbols 
on the form. 


After indicating his diagnosis on the 
form, the radiologist is ready for an- 
other examination. Meanwhile, the 
form is "read" by an optical scan- 
ner, and its information is forwarded 
to the system's control unit. Here 
the data is decoded, correlated with 
pre-stored diagnostic phrases, 
constructed into proper sentences 
and sent to the automatic typewriter 


tube unit can be angulated for 
oblique technics. 


For tomography and zonography, 
the chief technologist said, ''Maxi- 
tome's results, when compared with 
straight linear tomography, are just 
outstanding. We see so much more 
detail." 


One reason is because Maxitome 
permits linear tomography in four 
different directions, in addition to 
pluridirectional patterns. This per- 
mits 90° angle sweeps across the 
area of interest to prevent shadows 
and avoid the common linear streak- 
ing on the long axis of the anatomy. 


Maxitome provides 11 tomographic 
patterns in all, controlled with the 
turn of a dial. The desired plane can 
be adjusted in 1 mmincrements, 
from 0-240 mm above the floating 
table top. Tomographic section 
thickness adjusts between 1 mmand 
5 mm and the source-image dis- 
tance is fixed at 43 inches. 





for printing. Included on the report 
are patient and physician informa- 
tion, the radiologist report in text 
and the summary impression. Dic- 
tated addenda can also be incorpo- 
rated for more complex diagnoses. 


According to the hospital's chief of 
radiology, "The finished reports are 
very ‘meaty’, very little verbosity. 
They report what they have to say 
in three or four sentences, and they 
give an impression on every case. 
| think it should simplify everything 
for the clinician.” 


General Electric Medical Systems 
Milwaukee, Toronto, Liege 
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Service and Financing plans 
round out total performance 
concept 


Total performance from General 
Electric incorporates service 
plans like Planned Maintenance 
Service (PMS). With a choice of 
options, PMS involves regular 
and complete scheduled in- 
spections of all aspects of the 
systems covered, with emphasis 
on preventive care to avoid 
future problems. The program 
cost can be budgeted in ad- 
vance, to protect against 
increases in the price of parts 
and labor during the term of the 
contract. 


GE's Maxiservice* program not 
only covers full service needs, it 
also incorporates true-lease 
provisions, covers all parts and 
labor, emergency calls— even 
insurance. At a fixed monthly 


fee. Equipment is paid for out of 
revenue generated through 
usage. And, it's possible to up- 
grade equipment at any time, 
with GE assuming the risk of 
placing returned hardware. A full 
range of other Mind-Easer 
financing plans match specific 
requirements. 


GE sales and service represen- 
tatives are the men who make 
these service and financing pro- 
grams work as an integral part of 
GE's total performance concept. 
They are prepared to make total 
performance a reality in any 
hospital across the country. 


General Electric 
Medical Systems, 
Milwaukee, Toronto, Liege 


Product 
Purchasing Guides: 


Comprehensive product/ 
supplies catalogs 


Two General Electric catalogs 
featuring x-ray supplies and 
nuclear medicine accessories 
provide a complete guide to pur- 
chasing, including proper order- 
ing information. 


The X-ray Supply catalog fea- 
tures film and processing 
supplies, together with items in- 
volved in their handling, storage 
and viewing. Other supplies and 
accessories required in radiog- 
raphy are also included. 


The Nuclear Medicine and Non- 
imaging instrumentation catalog 
contains a product listing suffi- 
ciently broad to equip and main- 
tain the nuclear laboratory. 
Described is an extensive range 
of diagnostic instrument systems, 
protective equipment, phantoms, 
tables and other nuclear supplies. 


For your copy of the X-ray Sup- 
ply and/or Nuclear Medicine 
catalogs, contact your General 
Electric representative. 
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NEW, LIGHTWEIGHT 


GAMMA VUE* 


SYRINGE SHIELD' 


For Technetium-99m 
(or any gamma emitter «140 keV) 





e 30% lighter than regular syringe shields. 
More comfortable and easier to use. 


e Reduces ??mTc exposure by a factor of 200. 
€ Accepts standard disposable syringes in 


234 to 3 cc and 5 to 6 cc sizes. Ve O 
EN 


Disposable 
syringe 













High-density 





[Model [ 56272 — 


Capacity | 2/2 to3cc | 510 6 cc 
Weight 3.2 oz. 4.6 02. 
"U.S, Patent 3 596 659 Price $38.00 $39.00 


For more details, ask for Bulletin 453-C 


> NUCLEAR ASSOCIATES, INC. 


Subsidiary of RADIATION-MEDICAL PRODUCTS CORP. 
35 URBAN AVE. + WESTBURY, N.Y. 11590 + (516) 333-9344 






Bind Your 
Journal Issues 
Into Valuable 

Vigilant Volumes 





Pertinent information you sometimes desperately need is too often 
in the Journal issue you cannot find. Single copies have a way of 
getting lost, misplaced or destroyed. It is better for you to let us 
permanently bind each journal into semi-annual or annual volumes 
—then your reference source is always complete, organized and 
instantly at your service. We call them "Vigilant Volumes"; they 
so carefully store and provide on instant notice so much knowl. 
edge of timely value. 


The cost per “Vigilant Volume," by official commission from the 
journal publishers is but $5.95 per volume, permanently hard bound 
in washable buckram, gold embossed with period dates, journal 
name and special insignia-—plus your name stamped in gold leal 
Vigilant Volumes“ are handsome library additions too, real con. 
versation pieces. These volumes are bound in the authorized colors. 


HOW TO ORDER 
Simply ship your journal issues to us via parcel post, together with 
your name, address, AND REMITTANCE, at $5.95 per volume. Within 
45 days after receipt, bound volumes will be shipped to you. Price 
subject to change without notice. Please remit SOe per volume for 
return transportation and handling. 


PUBLISHER'S AUTHORIZED 
BINDERY SERVICE, Ltd. 


(Authorized Binders of All Journais) 
4440 W. Roosevelt Rd. 
Chiesgo, Ilinols 60624 








ASSISTANT RADIOTHERAPIST 
Required By 


THE HALIFAX INFIRMARY 


A MODERN THERAPEUTIC RADIOLOGY 
DEPARTMENT IN A 445 BED GENERAL 
TEACHING HOSPITAL. 


EQUIPPED WITH: AECL COBALT 60 UNIT 


GENERAL ELECTRIC 
MAXITRON 300 


GENERAL ELECTRIC 
MAXIMAR 100 


PLUS 
NUCLEAR MEDICINE SECTION 


PHYSICIST ON STAFF—AFFILIATED WITH 
THE VICTORIA GENERAL HOSPITAL. 


SALARY DEPENDS UPON QUALIFICA: 
TIONS AND EXPERIENCE. 


APPLY TO: MR. C. ELLSWORTH 
PERSONNEL DIRECTOR 
HALIFAX INFIRMARY 
1335 QUEEN STREET 
HALIFAX, N.S. 
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Fibrosarcoma: The malevolent 
mimic! As varied as are its de- 
grees of aggression, so too are 
its roentgen manifestations! 
Classically, these tumors are 
centrally placed and usually fail 
to produce much new bone. 
More common in adults, they 
favor long bones—especially 
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tendency to expand bone and 
thin the cortex, which it fre- 
quently violates to invade the 
perifocal soft tissues. Classic 
though these roentgen findings 
may be, fibrosarcomas have a 
penchant for assuming the trap- 
pings of entirely different tumors. 
Witness the following, all of 


the lower limbs. They havea which are verified: 


ase |— A 53-year-old man had this huge extraosseous mass in 
is right groin. Lytic at its site of origin in the pubis (x), which 
as fractured (arrow), its extensions into the pelvic (y) and groin 
z) contained clouds of amorphous calcific debris not unlike that 
seen in chondrosarcoma. Certainly, there was reason to believe 
he lesion to be a chondrosarcoma arising in the pubis. Yet it 
proved to be a primary fibrosarcoma. 


radiographs and caption material from the American 

ollege of Radiology—An Atlas of Tumor Radiology 

Yearbook Medical Publishers, Inc. Reprints of this 

nd subsequent reports available upon request. 

lease write Eastman Kodak Company, Dept. 740, 
li a Ł . 442 
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Case l| — This young man of 18 years had 
pain and swelling for several months. His 
fibular lesion was medullary in origin and 
destroyed both spongiosa and cortex wit 

equal avidity. The tumor had breached the 
bony cortex and had invaded perifocal sof 
tissues. In addition to the pathologic frac 
ture (arrow), there also was considerable 
amorphous periosteal new bone deposited 
along its lateral margin (a). In a young 
adult, would you not have called this tumor 
an osteosarcoma? It, too, was a primar 


Case III—This was a 30-year-old 
man who was first thought clini- 
cally to have a giant-cell tumor 
(Fig. A). The postoperative diag- 
nosis at that time was benign 
nonosteogenic fibroma. But, 29 
months later (Fig. B) the lesion 
had changed dramatically. Now 
the distal femur had been fur- 
ther destroyed and was more 
cystic. However, a degree of 
marginal sclerosis was still evi- 
dent, and soft-tissue exposures 
revealed a large extraosseous 
tumor mass. Certainly, one 
would have called this a ‘‘malig- 
nant giant-cell tumor.” It was 
not; it was another primary 
fibrosarcoma! 


Case IV—This was a 
69-year-old man. His 
distal fibula had 
been replaced by an 
expanding bone- 
destroying tumor, 
which had left in its 
wake this peculiar 
septate and honey- 
comb abnormal 
bone. No semblance 
of normal spongiosa 
or cortex remained. 
Its perifocal soft- 
tissue extensions (ar- 
rows) were abun- 
dantly clear. Rather 
than an angiomatous 
tumor, which logic 
and experience 
would have dictated, 
this also proved to 
be a fibrosarcoma. 


Our commitment to quality—and to you—is one of 
the reasons you can have confidence that the Kodak 
x-ray film you use will do the job you want it to do. 

Case V—A woman, 65 years old, com- And do it well. 

plained of a pathologic fracture. The And you can have equal confidence that the x-ray 

proximal half of the tibia had been in- film you need for your diagnostic program is available 

vaded by a centrally located osteolytic from Kodak, because we offer you a broad range to 

lesion within the center of which lay choose from—each film designed for a specific medi- 

flocculent calcific debris (x) not unlike cal radiographic requirement. 

that seen in chondrosarcoma. Note- And now, we are extending your choice with the 

worthy was the total absence of new new KODAK X-OMATIC Films—a totally new approach 

bone formation. One might have con- to improved image quality. 

sidered this an enchondroma that had Each of these films gives you the timesaving advan- 

undergone chondrosarcomatous degen- tages of automatic 90-second process- 

eration. Instead, it proved to be a pri- ing. 

a o a in bone are Contact JH Kodak Technical Sales 
Representative for a demonstration or 


uncommon. To make the diagnosis radio- ? dical duci 
logically, one must bear it in mind con- dealer your meaical x-ray products 


stantly, particularly when the tumor ap- 
pears in the lower limb of an adult with 


atypical clinical or roentgen findings. Kodak quality. It's worth considering. 





When were you last 
on your knees? 





Only Abbott’s Graphic ™ Rectilinear Scanner team 
offers a total service commitment. 


The Graphic scanner team is not one 
man who selis you an instrument and 
then forgets you. We provide the 
assistance of a radio-pharmaceutical 
representative, nuclear instrument 
consultant and field service engi- 
neer, They are ready to help even 
when everything is running 
smoothly. Our team is capable and 
willing to help you set-up a new de- 
partment, They can assist in licens- 
ing procedures, thorough training of 
technicians, including new diagnos- 
tic procedures and techniques, 

Graphic is a versatile and rugged 
instrument, But let's face it; even the 
best equipment eventually needs 
service. The speed and thorough- 
ness with which your supplier re- 
sponds is your most important 
consideration, 

Frankly, we don't expect too many 
calis telling us the Graphic is 
“down”. The Graphic scanner is rug- 
ged and reliable, We even provide 
our normal warranty for mobile use. 
it's not one of those complex units 
that spends more time with a service 


engineer than it spends with your 
patients. You handle more patients 
in less time with the easy-to-operate 
Graphic scanner, 

What's more, our team of spec- 
ialists wil! thoroughly train your 
personnel, This thorough training 
can only be obtained from the first 
and only full-line supplier of nuclear 
instruments and radio-pharmaceu- 
ticals, 


To find out more, just send in the 
coupon below. For fast results, call 
Abbott Nuciear instruments at 312- 


588-8354, 


ABBOTT LABORATORIES 
Radio- Pharmaceutical Products Division 
North Chicago, filinois 60064 

Health Care Worldwide 

World's Leading Supplier 

of Badio-Pharmaceuticals 
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E Fm thinking about expanding or adding a nuclear medi- | 
8 cine department, Please send more information on the a 
- easy-lo-operate Graphic rectilinear scanner, - 
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Now there's rapid processing designed for 
cine and photoroentgen films, too... 
AGFA-GEVAERT 


& 


GEVAMATIC R 
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...the compact, table-top processor that replaces-com ol cated, bulky systems, 
freeing standard equipment for routine processing of sheet film! 
The GEVAMATIC R features: 





eem 


m Fully automatic daylight cassette processing. changeover from one size to another. 

m Dry-to-dry processing—100’ of film, i.e.: 850 W A cassette loading capacity of up to 400’ of 
frames (35mm) or 425 frames (70mm)—in less exposed film. 
than 10 minutes, without leaders, without tape, B A wide range of temperature and speed settings 
ideal for filmstrips as short as 10" in length. to meet specific film processing needs. 

m The versatility of processing a variety of film E Standard chemistry requirements for simplified 
sizes— 16mm, 35mm, or 7Omm—with fast mixing and storage. 





Exclusive distributors of Agfa-Gevaert Medical X-ray products 
A Division of IPCO Hospital Supply Corporation 
400 Columbus Avenue, Valhalla, N.Y. 10595 (914) 769-5900 


he complete Agfa-Gevaert system for high speet 
photoroentgen and cineradiography— 


Scopix RP1 Film 


Gevamatic R Processor 
Gevamatic Chemistry! 


"m > "MM scopix rp 1 Fim 






... the blue base RP emulsion film that 

orovides superior projection perceptibility, 

designed specifically for use in all cine and 

spet filming camera equipment. The RP 

| emulsion provides the ultimate in 

3» — | sensitometric characteristics, quickly 
converted to the various disciplines of any 

d image intensifying system by simple 

a adjustment of processing speed and 

developer temperature. ^ 





8 
GEVAMATIC R PROCESSOR 
... the high speed, table-top processor 
designed specifically for automatic 
Processing of photoroentgen and 
cineradiography films. In addition to the 
specific features mentioned on the reverse 
side, GEVAMATIC R utilizes a special roller 
system that carries the film automatically 
through the developer, rinse, fixer, final wash. 
and drying cycles as shown—all without 
leaders! 





GEVAMATIC CHEMISTRY 

.. . Scopix RP 1 film is processed in the 
GEVAMATIC R using standard Gevamatic 
Chemistry, thus eliminating the need and 
storage requirements for specialized 
processing chemistry. 





Exclusive distributors of Agfa- Gevaert Medical X -ray products 
A Division of IPCO Hospital supply Corporation 
400 Columbus Avenue, Valhalla, N.Y. 10595 (914) 769-5900 
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| . Every area of medicine 
has its eminent specialists. 
Serial Radiography 
has Sanchez-Perez. 


The Sanchez-Perez Automatic Seriograph is a 
specialist. And like all specialists, the Sanchez- 
Perez does not promise expertise in every facet 
. of serial radiography. But it does promise the high- 
est possible x-ray resolution. Consequently, the 


* Sanchez-Perez is ideally suited to high resolution 


cerebrovascular studies, renography, and magni- 
fication studies. 
Each of the twelve individual cassettes has its 


own set of screens, and provides the even film-to- 
screen contact necessary for uniform detail. 

The Sanchez-Perez is compact and portable. 
It teams up with any existing x-ray unit within 
minutes — providing special procedure capabilities 
when and where they are needed. And it is de- 
signed for horizontal or vertical use. 

Sanchez-Perez. When resolution counts in your 
serial studies. 


[H AUTOMATIC SERIOGRAPH 


Litton Des Planes, Illinois 60018 


The UOU-year-old 
eman 


When it comes to service, nobody others in diagnostic x-ray 
can hold a candle to Picker. We techniques. They're all trained— 
have over 1,000 servicemen in the and determined to keep your 
field, each averaging about equipment up to snuff. If it's 


lO years of experience. Some service you want, nobody 


specialize in the ultramodern else can match us. Picker 
disciplines of nuclear Corporation, 595 Miner Rd., 


medicine or ultrasound, Cleveland, Ohio 44143. 
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New 2nd Edition! 


ALIMENTARY TRACT dendi aah hadi 


In this greatly expanded new 2nd edition, internationally known 
experts detail the most current ae ee procedures in the 
field of gastroenterclogical radiology. New chapters discuss 
endoscopic. camera correlation; gastrointestinal! manifestations of 
systemic disease in childhood; and more. 

Edited by ALEXANDER R. MARGULIS, M.D.: and H. JOACHIM BUR- 
HENNE, M.D.; with 54 contributors. September, 1973, 2nd edition in 
two volumes, 1802 pages plus FM I-XIV, index 1-42, 2,949 illustra- 
tions including 16 in full color. Price, $100.00. 


A Mew Bookt Meaney et al 


COMPLICATIONS AND LEGAL IMPLICATIONS 
OF RADIOLOGIC SPECIAL PROCEDURES 


This informative new book focuses on possible complications in- 
volved with radiographic procedures and discusses their legal 
implications. The authors propose valuable guidelines on what 
CO! hea cas to expect, precautions to take and what to do if 
complications occur. 

By THOMAS F. MEANEY, M.D.; ANTHONY F. LALLI, M.D.: and RALPH J, 


ALFIDI, M.D; with 15 contributors. May, 1973. 207 pages plus 
FM LXI 634," x 934", 51 illustrations, Price, $18.50. 





A New Book! 


SMALL VESSEL ANGIOGRAPHY—Imaging, 
Morphology, Physiology, and Clinical 
Applications 

The result of a symposium sponsored by ih 
of University. Radiologists, this new boo dip d the present 
state of knowledge about small vessel Ae . Renowned 
experts contribute in-depth discussions on equipment i m radio- 
graph interpretation; physiology; and small vessel angiography of 
the various organs and systems. 

Edited by SADEK K. HILAL, M.D., Ph.D.; with 51 contributors. October, 
1973. Approx. 480 pages, 81," x 11", 846 illustrations. Price, 
$45.00. 
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A New Book! 


CURRENT CONCEPTS 
IN RADIOLOGY 


s first volume in a planned bien- 
nial series reviews topics from the 
frontiers of clinical diagnostic ra- 
diology. The editor, a noted spe- 
cialist in radiology, enlists the aid 
ot AUN. authorities as contribu- 
tors to this distinguished series, 
Among topics studied in this initial 
volume are: radiology of organ 
blood flow; selective renal arterio- 
gram in man; radiologic "es 
pulmonary mechanics; radiographic 
evaluation of adult heart disease; 
concepts of injection technique; lo- 
calization of intracranial masses by 
angiography and pneumogranhy; 
and the roentgenologic staging of 
upper airway carcinomas. 


Edited by E. JAMES POTCHEN, M.D.; 
with | 19 contributors. December, 
1972. 346 pages plus FM 1-XIV, 
63," x 934". 502 illustrations. 
Price, $24.75, 


MOSBY 


TIMES MIRROR 


THE C. V. MOSBY COMPANY 
1830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS, MISSOURI 83141 


When were you last 
on your knees? 
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Only Abbott's Graphic " Rectilinear Scanner team 
offers a total service commitment. 


The Graphic scanner team is not one 
man who sells you an instrument and 
then forgets you. We provide the 
assistance of a radio-pharmaceutical 
representative, nuclear instrument 
consultant and field service engi- 
neer. They are ready to help even 
when everything is running 
smoothly. Our team is capable and 
willing to help you set-up a new de- 
partment, They can assist in licens- 
ing procedures, thorough training of 
technicians, including new diagnos- 
lic procedures and techniques. 

Graphic is a versatile and rugged 
instrument. But let's face it; even the 
best equipment eventually needs 
service. The speed and thorough- 
ness with which your supplier re- 
sponds is your most important 
consideration, 

Frankly, we don't expect too many 
calls telling us the Graphic is 
"down", The Graphic scanner is rug- 
ged and reliable, We even provide 
our normal warranty for mobile use. 
It's not one of those complex units 
that spends more time with a service 


engineer than it spends with your 
patients, You handle more patients 
in less time with the easy-to-operate 
Graphic scanner, 

What's more, our téam of spec- 
ialists will thoroughly train your 
personnel. This thorough training 
can only be obtained from the first 
and only full-line supplier of nuclear 
instruments and radio-pharmaceu- 
ticals. 


To find out more, just send in the 
coupon below. For fast results, call 
Abbott Nuclear Instruments at 312- 


688-8354, 


ABBOTT LABORATORIES 
Radio-Pharmaceutical Products Division 
North Chicago, Illinois 60064 

Health Care Worldwide 

World's Leading Supplier 

of Radio-Pharmaceuticals 

Representative tor Europe Labor Service GmbH Abt 
Rad'opharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 




















] —————— 


Please send to D572 Abbott Park, North Chicago, III. 60064 
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Manuscripts offered for publication and other correspondence relating to the editorial management and 
books for review should be sent to Dr. Traian Leucutia, Editor, 401 Professional Building, Detroit, Michigan 
48201. Original articles must be submitted in fina/ form. They are published with the understanding that they 
are contributed exclusively to THE AMERICAN JOURNAL or ROENTGENOLOGY, RADIUM THERAPY AND NUCLEAR 
MEDICINE. 

A certain number of illustrations will be supplied free of cost; but special arrangements must be made with 
the Editor and Publisher for excess illustrations and elaborate tables. 

Fifty offprints are furnished without charge to authors. Additional offprints (up to 200) and reprints (un- 
limited) may be purchased according to a scale of prices that accompanies galley proofs. As soon as each 
issue is printed, the type is destroyed except for offprint or reprint orders in hand. These orders must be 
returned with the corrected galley proofs to the Editorial Office. 

Correspondence regarding subscriptions, advertisements, and other business relating to THE AMERICAN 
TougNaAL or RokENTGENOLOGY, RADIUM TuERAPY AND Nuct EAR Mepicine should be addressed to Charles C 
Thomas, Publisher, 301-327 East Lawrence Avenue, Springfield, Illinois 62717. (All requests to be submitted 
in writing.) 


Manuscripts should be typewritten, with double spacing, and good margins (not on thin paper) and the 
original as well as a copy, each with a complete set of illustrations and tables, should be sent to the Editor. 
The author should also keep a copy, as the original is not returned. The name of the author should appear 
on each sheet of manuscript. Tabular materials should be typed on separate sheets; likewise bibliographical 
l'sts, footnotes, etc. The use of abbreviations should be avoided in the text. 

Drawings and charts for reproduction should be made in black (ziever in blue). Photographic prints of films 
ot slides on glossy paper produce the best half-tones. The photographic prints should be no larger than 6X8 
inches, should have no handwriting, lettering or other indelible signs (except professional arrows) on them, 
and should be unmounted. 

All photographs and drawings intended for illustrations should be numbered, the top plainly indicated, and 
an abbreviated title of the paper placed on the back of each one. 

Legends for illustrations should be typewritten in a single list, double spaced, with numbers corresponding 
to those on the photographs and drawings, instead of attaching each legend to its corresponding figure. 

Care in preparation of bibliographies will save much time and correspondence. Each reference in a bibliog- 
raphy should include the following information in the order indicated: Name of the authors with initials; title 
of the article; name of the periodical; year, volume and pages (including the last page). It is requested that 
the authors use the following as model: 

1. Olcott, C. T., and Dooley, S. W. Agenesis of lung of infant. 4m. F. Dis. Child., 1943, 65, 766—780. 

The month should be given if the reference is to an issue of the current year. An alphabetical arrangement 
of the authors is requested. 

The author should always place his full address somewhere on his manuscript. This is very important and is 
often omitted. 


For information regarding membership in the American Roentgen Ray Society, address the Chairman ot 
the Executive Council, Dr. Ralph M. Scott, soo S. Floyd, Louisville, Ky. 40208. 

For information regarding the program of the annual meeting of the American Roentgen Ray Society, 
address the President-Elect, Dr. William B. Seaman, 622 W. 168th Street, New York, New York 10032. 

l'or information regarding membership in the American Radium Society, address the Secretary, Dr. Felix 
N. Rutledge, University of Texas, M. D. Anderson Hospital and Tumor Institute, Houston, Texas 77025. 

For information regarding the program of the annual meeting of the American Radium Society, address 
the President, Dr. J. M. Vaeth, Department of Radiotherapy, St. Mary's Hospital & Medical Center, 
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Clean bowel means clear picture. X-PREP Liquid - 
is designed specifically for preradiographic bowel cleansing — 


without enemas, suppositories, or overhydration. 
Good-to-excellent visualization is usually obtained 


with a single, simple dose.” No residual oil droplets 
as is often the case with castor oil) obscure the picture. 


Pleasant taste of X-PREP Liquid meets with high patient 
acceptance.* Simplicity and ease of administration 


are appreciated by the patient at home, by 
the nursing staff at the hospital. 
*References available on request. 


ne step-One dose One bottle 


| Bii m 
-PREP Liquid 
| standardized extract of senna fruit 


rep the bowel for radiography 


Gray Pharmaceutical Co., Affiliate 
The Purdue Frederick Company 


HT 1971, GRAY PHARMACEUTICAL CO. / NORWALK, CONN, $6856 
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In 1969 This Clinac 4 
had all the latest features. 


Do you remember this advertisement? Tr features one of the first 
Varian Clinac 4 linear accelerators (serial * 003), installed at Lovola 
Medical Center. Maywood, lHlinois in 1969. 


Since then, Varian has made many field retrofits in the areas of 
performance, reliability and safety to keep this Clinac 4 up to date. 








Soon patients at 49 hospitals 
will respond to the visible sign 
of progress in raciotherapy 





Clinac 4 simplifies the setup 
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Thanks toVarian's 
Update Program, 


The Update Program is Varian's 
on-going effort to maintain op- 
timum product performance. In 
1969, the Clinac 4 was both an 
advanced and a reliable ma- 
chine. Today — 57 innovations 
later — it still is. 

Varian's update program has 
provided many performance, 
rehability and safety features 
into previously installed units. 
Tomorrow's technical advances 
will similarly benefit today's 
users. 


Improvement program is con- 
tinuous. Varian engineers moni- 
tor performance data from well 
over a hundred operating units. 
When we find a way to improve 
reliability, safety or operational 
convenience of the Clinac, we 
follow up on it. The majority 
of these improvements were 
designed to be retrofitable on 
earlier machines. and have 
often been provided at no cost 
to our customers, Many retro- 
fits, such as the new pendant 


it still does. 


assembly. enhance reliability 
and improve on human engi- 
neering. Others. such as the 
small field flattening filter and 
new range finder light assembly. 
improve the Clinac’s operating 
characteristicsand ease of setup. 










Compatible new accessories, for 
addition to existing Clinacs are 
continually under development. 
Some recent examples include 
CART-D, our Computer As- 
sisted Radiation Therapy record 
and verify system, and a pre- 
cision treatment chair. which 
simply attaches to the side rails 
of the existing couch. 





Varian's update philosophy, 
one more reason why Varian is 
the world leader in medical 
linear accelerators. Varian 
Radiation Division, 611 Han- 
sen Way, Palo Alto, CA (415) 
493-4000: Springfield, New 
Jersey. (201) 376-6632; Detroit 
(Plymouth), Michigan, (313) 
458-1570; Chicago (Park 
Ridge), Hlinois, (312) 825- 
6232; Atlanta, Georgia, (404) 
256-9363. In Europe: Stein- 
hauserstrasse. 6300 Zug, Switz- 
erland; Russell House, Molesey 
Road. Walton-on-Thames, Sur- 
rey, England. In South America: 
Alameda Lorena, 1834 ZC 5 
Cerqueira Cesar, Sao Paulo — 
SP — Brazil. 


varian 
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Clinical 
Hadiotherapy 
Sources 


Amersham/Searle has a range of sources designed for 
maximum integrity, convenience in handling and safety 
for both operator and patient. 


Cesium-137 for Interstitial and Intracavitary Use. 
Needles and tubes of welded platinum-iridium alloy 
containing Cesium-137 in insoluble form. All activities stated 
in terms of milligrams radium equivalent. 











Clinical Beta Sources. 
Ophthalmic Applicators 
Surface Applicators 
leletherapy Sources 
Extracorporeal Blood Irradiators 


Please write or call our home office—details of 
specifications and prices will be sent on request. 


OUR SPECIFIC ACTIVITY IS SERVICE. 


2z Amersham/Searle 


AMERSHAM / SEARLE CORPORATION: 
An Activity of G. D. Searle & Co. and the Radiochemical Centre 


2636 S. Clearbrook Drive/Arlington Heights, Illinois 60005 
Telephone: 312-593-6300—Telex: 28-2452 
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Philips have been associated with X-ray apparatus since the earliest 
days of radiology and much of the equipment on which modern techni- 
ques depend was first introduced by us. The Philipstradition of innovation 
is continued at the 13th International Congress of Radiology to be held 
in Madrid this October. You are cordially invited to visit our stand at the 
technical exhibition, where experts from our organisations all over the 
world will be pleased to demonstrate the latest additions to our pro- 
gramme. 

Many people will, of course, not be able to join us in Madrid. If you 
are one of these, but would nevertheless like to have information on our 
new equipment, please ask your local Philips organisation or Philips 
Medical Systems Division, Eindhoven, The Netherlands, for our souvenir 
brochure on the exhibition. 
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IF THIS FILM IS BROKEN, 


00 NOT USE CONTENTS. 
SWAB WITH 4 
BEFORE USE. 


SQUIBB 


200 cc NDC 0003-0821-10 
37%, ladine (74 g per 200 cc.) 


RENOGRAFIN'-76 
Diatrizoate and 
Diatrizoate Injection 


-aubon Federal law prohibits 
espensing without prescription 
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Protect trom tight « Stare at roam temperature 


3 veax eect setas 


Single Dose Bottie - Discard unused portion 


SEE INSERT FOR INDICATIONS AND 


DOSAGE INFORMATION 





MEGLUMINE DIATRI 
6° AND SODIUM DIATRI 


02% INJECTION) 


quantity sufficient for combined procedure—selective coronary 
"teriography with left ventriculography Ae 
extra convenience—a single bottle to open 
D may be remo or spiked 


ronary arteriography, and selective coronary arteriograp 
mbined with left ventriculography. Mu 


ediatric angiocardiography, peripheral arterion a 
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SQUIBB HOSPITAL visio 





^"Mroducing 
17e new 200cc. 
'ngle-dose bottle 


ENOGRAFIN*-76 


eglumine Diatrizoate 66% and 
odium Diatrizoate 10% Injection) 


anografin-76 is supplied as a sterile, aqueous 
lution providing 66% meglumine diatrizoate 
d 10% sodium diatrizoate with 0.32% sodium 
rate as 2 butfer and 0.04% disodium edetate 
. à sequestering agent. The solution contains 
proximately 37% (370 mg./cc.) bound iodine 
ad approximately 4.48 mg, (0.19 mEq.) sodium 
r cc, 
^ 3ntraindications: in patients with a hypersen- 
ivity to salts of diatrizoic acid. Urography 
entraindicated in patients with anuria. 
arnings: A definite risk exists with the use of 
ntrast agents in excretion urography in pa- 
vents with multiple myeloma, There has been 
uria with progressive uremia, renal failure 
d death. This risk of the procedure in these 
lients is not a contraindication; however, 
rtial dehydration in preparation for study is 
at recommended since it may predispose for 
cipitation of myeloma protein in renal 
bules. No therapy, including dialysis, has 
seen successful in reversing this effect. 
^yeloma should be considered in persons over 
before undertaking urographic procedures. 
In cases of known or suspected pheochro- 
ocytoma, if the physician feels that the pos- 
Jle benefits outweigh the considered risks, 
diopaque materials should be administered 
th extreme caution; however. an absolute 
nimum of material should be injected, the 
90d pressure should be assessed throughout 
3» procedure, and measures for treating a 
pertensive crisis should be available. 
Contrast media may promote sickling in 
mozygous individuals when injected I.V. or 
ss&ra-arterially. Although a history of sensitivity 
iodine per se or to other contrast media is 
t an absolute contraindication, administra- 
n of diatrizoate requires extreme caution in 
ch cases. Renografin-76 should be used in 
WSegnant patients only when the physician 
ems its use essential to the welfare of the 
tient since safe use during pregnancy has 
t been established. Perform thyroid function 
«tS prior to administration of Henografin-76 
Ice iodine-containing contrast agents may 
er the test results, 
“Weigh the inherent risks against necessity 
performing angiocardiography in cyanotic 
ants anc patients with chronic pulmonary 
iphysema. In pediatric angiocardiography, a 
Se of 10 to 20 cc. may be particularly haz- 
ous in infants weighing less than 7 kg.; this 
k is probably significantly increased if these 
ants have preexisting right heart "strain," 
ht heart failure, and effectively decreased 
obliterated pulmonary vascular beds. Per. 
"m urography with extreme caution in per- 
ns with severe concomitant hepatic and 
ial disease, Perform selective coronary ar- 
dography only in selected patients and those 
whom expected benefits outweigh the pro- 
»dural risk. 
@ecautions: Diagnostic procedures involving 
s Of contrast agents should be performed 
der the direction of personnel with prereq- 
esite training and a thorough knowledge of the 
rticular procedure. Appropriate facilities 
mould be available for coping with situations 
sich may arse as a result of the procedure 
d for emergency treatment of severe re- 
vions.to the contrast agent itself; competent 
rsonnel and emergency facilities should be 
sailable for at least 30 to 60 minutes after LV. 
ministration since delayed reactions have 
en known to occur. These severe life- 
eatening reactions suggest hypersensitivity 
the contrast agent. A personal or family his- 
y of asthma or allergy or a history of a pre- 
?uS reaction to a contrast agent warrants 



























special attention and may predict more ac- 
curately than pretesting the likelihood of a re- 
action although not the type nor severity of the 
reaction in the individual. The value of any pre- 
test is questionable. The pretest most per- 
formed is the slow LV. injection of 0.5 to 10 cc. 
of the preparation prior to injection of the full 
dose; however, the absence of a reaction to 
the test dose does not preclude the possibility 
of reaction to the full diagnostic dose. Should 
the test dose produce an untoward response, 
the necessity for continuing the examination 
should be re-evaluated. If deemed essential. 
examination should proceed with all possible 
caution, In rare instances, reaction to the test 
dose may be extremely severe; therefore, close 
observation and facilities for emergency treat- 
ment are indicated. 

Henal toxicity has been reported in a few 
patients with liver dysfunction who were given 
oral cholecystographic agents followed by 
urographic agents; theretore, if known or sus- 
pected hepatic or biliary disorder exists, 
administration of Renografin-76 should be 
postponed following the ingestion of cholecys- 
tographic agents. Consider the functional abil- 
ity of the kidneys before injecting Renografin-76. 
Use cautiously in severely debilitated patients 
and in those with marked hypertension. Bear 
in mind the possibility of thrombosis when 
using percutaneous techniques. 

In excretion urography, adequate visualiza- 

tion may be difficult or impossible in uremic 
patients or others with severely impaired renal 
function (see Contraindications). In aortography 
repeated intra-aortic injections may be haz- 
ardous; this also applies to pediatric angio- 
cardiography particularly in infants weighing 
less than 7 kg. (see Warnings). In peripheral 
arteriography, hypotension or moderate de- 
creases in blood pressure seem to occur fre- 
quently with intra-arterial (brachial) injections: 
this is transient and usually requires no treat- 
ment. Monitor blood pressure during the im- 
mediate 10 minutes after injection. It is recom- 
mended that selective coronary arleriography 
not be performed for about 4 weeks after 
diagnosis of myocardial infarction; mandatory 
prerequisites to this procedure are experienced 
personnel, ECG monitoring apparatus, and ade- 
quate facilities for immediate resuscitation and 
cardioversion. 
Adverse Reactions: Nausea, vomiting, flushing, 
or a generalized feeling of warmth are the re- 
actions seen most frequently with intravascular 
injection. Symptoms which may occur are 
chills, fever, sweating, headache, dizziness, 
pallor, weakness, severe retching and choking, 
wheezing, a rise or fall in blood pressure. facial 
or conjunctival petechiae, urticaria, pruritus, 
rash, and other eruptions, edema. cramps, 
tremors, itching. sneezing, lacrimation, etc. 
Antihistaminic agents may be of benefit: rarely, 
Such reactions may be severe enough to re- 
quire discontinuation of dosage. There have 
been a few reports of a burning or stinging sen- 
sation or numbness, of venospasm or venous 
pain, and of partial collapse of the injected 
vein. Neutropenia or thrombophlebitis may 
occur. Severe reactions which may require 
emergency measures (see Precautions) are a 
possibility and include cardiovascular reaction 
characterized by peripheral vasodilatation with 
hypotension and reflex tachycardia, dyspnea, 
agitation, confusion, and cyanosis progressing 
to unconsciousness. An allergic-like reaction 
ranging from rhinitis or angioneurotic edema 
to laryngeal or bronchial spasm or anaphylac- 
toid Shock may occur. Temporary renal shut- 
down or other nephropathy may occur. 

Adverse reactions as a consequence of ex- 
cretion urography include cardiac arrest, ven- 
tricular fibrillation, anaphylaxís with severe 
asthmatic reaction, and flushing due to gen- 
eralized vasodilation. Risks of aortography pro- 
cedures include injury to aorta and neighbor- 
ing organs, pleural puncture, renal damage 
(including infarction and acute tubular necrosis 
with oliguria and anuria), accidental selective 
filling of right renal artery during translumbar 


procedure in presence of preexistent renai 
ease, retroperitoneal hemorrhage from tr 
lumbar approach, spinal cord injury 
pathology associated with Syndrome of tr 
verse myelitis, generalized petechiae, 
death following hypotension. arrhythmia, 
anaphylactoid reactions. In pediatric an 
cardiography, arrhythmia and death have 
curred. During peripheral arteriography, her 
rhage from puncture site, thrombosis of 
vessel, and brachial plexus palsy (follov 
axillary artery injection) have occurred. Du 
selective coronary arteriography and selec 
coronary arteriography with left ventricu 
raphy. transient ECG changes (most patier 
transient. arrhythmias (infrequent): ventric 
fibrillation (from manipulation of catheter 
administration of medium): hypotension: ct 
pain: myocardial infarction: transient elevat 
of creatinine phosphokinase (occurred in ab 
30% of patients tested): fatalities have b 
reported; hemorrhage, thrombosis, pseu 
aneurysms at puncture site, dislogment 
arteriosclerotic plaques, dissection of coron 
vessels, and transient sinus arrest have 
Curred due to the procedure. 

For full prescribing information, con: 
package insert. 
How Supplied: Available in 20 cc. and 59 
single-dose vials and in 200 cc. single-d: 
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5 Pho/Dot... 
the scanner of the future... 


is here today! With many excellent advantages 
you should consider: 


Gone is the guesswork when you 
photoscan with Pho/Dot. Because 
Pho/Dot incorporates a number 

of significant advances in 
electromechanical design and 
engineering, to bring you the highest 
order of fidelity and convenience 

in clinical isotope scanning. To name 
afew advances... 


Patient Positioning —The hospital cart 
or bed can be positioned under or 

to the side of the scanning platform— 
permitting scanning in a room only 

7 ft. wide! 

Scan Area—Any area up to 40 cm. 
maximum—for both dot and 
photographic recording! (Limits of 
scan are easily set by means of 
tockable mechanical stops on 
centimeter-graduated scales.) 


Maximum Tap Rate—Tapper 
is capabie oi operating at 
70 pulses per second, 
continuously! (Occasional 
higher repetition rates 

will not jam the tapper.) 
Quick-Change Collimators 
--Collimators are stored 

in a lazy susan tray 

below the scanning head 
--the 4-collimator 

capacity tray easily 

swings into position for 
collimator changing. 

Digital Response-—Both the 
photorecording and dot recording 
systems feature a digital response that: 
1) with no suppression, produces a 
sharp-isotope image on the film— 
thanks to the digitized photo-producing 
light source and the precision lens 
system in the photorecording system, 


and that, 2) allows you to operate 

on a one-dot per one-count basis over 
a count-rate range of O- 4,000 counts 
per minute! Thanks to the exclusive 
Rapi/ Dot" tapper. (With this system 
you can obtain a tap scan that 
provides a sharp, continuous-tone 
reproduction of the isotope pattern!) 


Enough to whet your interest? 
If you'd like to learn more about all the 
features of this truly unusual 
instrument that's ‘way ahead of its time 











The future-oriented company 


...more like 2002 A.D. than 1973 

... Contact your Searle Radiographics 
(formerly Nuclear-Chicago) sales 
Pho/Dot brochure, 


SEARLE 


Searie Radiographics Inc. 


(Formerly Nuciear-Chicago) 
Subsidiary of G. D. Searle & Co. 
2000 Nuclear Drive 

Des Panes, Hanas 80018 
Wiegerbrianiaan 74, 

ihthoorn. The Netherands 
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À logical 
addition to. 
the expanding 


Hypaque: 
product line 


Hypaque- - 
DIU 30^ 


brand of 


meglumine 
diatrizoate, USP 


Sterile Aqueous Solution 

For Infusion Urography 
Description: Hypaque-DIU 30 per 
cent is a solution of meglumine 3, 
5.diacetamido-2, 4, 6-triiodoben- 
zoate (CisHssl3 N30»). The 30 per 
cent solution (weight/ volume) 
contains approximately 141 mg. of 
organically-bound iodine per mi. It 
has a viscosity of 1.94 cps at 25'C. 
and 1.42 cps at 37°C. The pH is 
adjusted with hydrochloric acid or 
meglumine solution. The sterile, 
aqueous solution is clear and color- 
less to pale yellow. Hypaque-DIU 
30 per cent is relatively thermo- 
stable and may be autoclaved. It 
should be protected from strong 
light, The solution contains calcium 
disodium edetate 1:10,000 as a 
sequestering stabilizing agent. 
Action: Hypaque-DIU 30 per cent is 
a diagnostic radiopaque medium 
which provides visualization of 
internal structures. 

indication: Hypaque-DIU 30 per 
cent is indicated for infusion 
urography. 

Warnings: Usage in Pregnancy. No 
teratogenic effects attributable to 

a 60 per cent solution of Hypaque 
meglumine have been observed in 
reproduction studies in animals. 
However, before administration of 
Hypaque-DIU 30 per cent to women 
of child-bearing potential, the 
benefit to the patient should be 
carefully weighed against the pos- 
sible risk to the fetus. In addition, 
most authorities consider elective 
contrast radiography of the abdo- 
men contraindicated during 
pregnancy. 

Serious or fatal reactions have been 
associated with the administration 
of radiopaque media. It is of utmost 
importance that a course of action 
be carefully planned in advance for 
the immediate treatment of serious 
reactions, and that adequate and 
appropriate facilities be readily 
available in case a severe reaction 
occurs. . 
Contrast media have been shown to 
promote the phenomenon of sick- 
ling in individuals who are homo- 
zygous for sickle cell disease when 
the material is injected intra- 
vascularly. 

The results of PBI and RAI uptake 
studies, which depend on iodine 
estimations, will not reflect thyroid 






function for up to 16 days following 
administration of iodinated uro- 
graphic media. However, function 
tests not depending on iodine esti- 
mations, e.g., T3 resin uptake and 
direct thyroxine assays, are not 
affected. 

Precautions: Before a contrast me- 
dium is injected, the patient should 
be questioned for a history of al- 
lergy. Although a history of allergy 
may imply a greater than usual 
risk, it does not arbitrarily contra- 
indicate the use of the medium. 
Premedication with antihistamines 
to avoid or minimize possible al- 


lergic reactions may be considered. 


Diphenhydramine hydrochloride 
(i.e., Benadryl®), however, should 
not be mixed with Hypaque-DIU 30 
per cent since it may cause precipi- 
tation. The intravenous injection of 
a test dose of 0.5 to 1 ml. of the 
contrast agent before infusion of 
the full dose has been employed in 
an attempt to predict severe or 
fatal adverse reactions. The pre- 
ponderance of recent scientific 
literature, however, now demon- 
strates that this provocative test 
procedure is not reliably predictive 
of serious or fatal reactions. 
Severe reactions and fatalities have 
occurred with the test dose alone, 
with the full dose after a nonreac- 
tive test dose, and with or without 
a history of allergy. No conclusive 
relationship between severe or 
fatal reactions and antigen-anti- 
body reactions or other manifesta- 
tions of allergy has been estab- 
lished. A history of allergy may be 
useful in predicting reactions of a 
mild or intermediate nature. 
Caution is advised in patients with 
severe cardiovascular disease and 
in patients with a history of bron- 
chial asthma or other allergic 
manifestations, or of sensitivity 

to iodine. 

in myelomatosis, urography should 
only be performed with caution. If 
a weak protein-binding agent such 
as a diatrizoate is used for the 
procedure, it is essential to omit 
preparatory dehydration, to admin- 
ister fluids, and attempt to alka- 
linize the urine. 

Immediate adverse reactions to 
infusion urography have not been 
reported to occur at a higher fre- 
quency or with greater severity 
than with routine excretory urog- 
raphy. However, sequelae of this 
procedure are possible some hours 
after the examination. Infusion 
urography imposes a sudden os- 
motic load. This should be consid- 
ered in patients with established, 
decreased glomerular filtration and 
renal tubular damage. In addition, 
these patients may also have coex- 
isting or associated cardiovascular 
disease, Therefore, there is a 
possibility of the development of 
congestive heart failure hours 
after the procedure. 

Because of the possibility of induc- 
ing temporary suppression of 
urine, it is wise to allow an interval 
of at least 48 hours to pass before 
repeating infusion urography in 
patients with unilateral or bilateral 
reduction of normal renal function. 
Preparatory dehydration or abdom- 
inal compression may not be 


necessary in infusion urography. In 


infants and young children and in 
azotemic patients, especially those 
with oliguria, dehydration is con- 
sidered dangerous. 

Adverse Reactions: Reactions ac- 
companying the use of contrast 
media may vary directly with the 
concentration of the substance, the 
amount used, the technique used, 
and the underlying pathology. 

The following have been reported 
after administration of diatrizoates 
and other iodinated contrast media. 
Cardiovascular reactions: vein 
cramp and thrombophlebitis fol- 
lowing intravenous injection, rare 
cases of cardiac arrhythmias, hy- 
pertension, hypotension and shock, 
and cardiac arrest. Allergic reac- 
tions: asthmatic attacks, nasal and 
conjunctival symptoms, dermal 
reactions such as urticaria, and 
rarely, anaphylactic reactions. 
Signs and symptoms related to the 
respiratory system: pulmonary or 
laryngeal edema, bronchospasm; 
or to the nervous system: restless- 
ness, convulsions. Other reactions: 
flushing, pain, warmth, nausea, 
vomiting, anxiety, headache, dizzi- 
ness, hematoma, and ecchymosis. 
Occasionally, transient proteinuria, 
and rarely, oliguria or anuria. 
Rarely, immediate or delayed 
rigors can occur, sometimes ac- 
companied by hyperpyrexia. Infre- 
quently, "iodism" (salivary gland 
swelling) from organic iodinated 
compounds appears two days after 
exposure and subsides by the 

sixth day. 

Dosage and Administration: The 
recommended dose for infusion 
urography is calculated on the 
basis of 2 ml. of Hypaque-DIU 30 
per cent per pound of body weight. 
The average dose of the solution 
for adults is 300 ml.; for optimal 
results, a minimum dose of 250 ml. 
should be used. A maximum dose 
of 400 ml. is generally sufficient 
for the largest of subjects. 

The solution is infused over a 
period of three to ten minutes. 
Radiographs are usually taken at 
10, 20, and 30 minutes from the 
beginning of the infusion. Earlier 
films may be obtained for the 
evaluation of hypertension. Nephro- 
grams are usually obtained at the 
end of the infusion, and voiding 
cystourethrograms are usually ob- 
tained 30 minutes after the begin- 
ning of the infusion. 

How Supplied: Calibrated bottles of 
300 mL, rubber stoppered, packed 
with and without sterile disposable 
intravenous infusion sets. _ 
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"GET IT THRU YOUR SKULLS!” 





Why? Because the central ray is always centered to the film, regardless of Bucky 
or tube angle. Combine this centering facility with rigid construction and the 
result is dependable, accurate alignment for excellent film detail. O Additionally, 
patient can be comfortably seated and radiographs completed in a fraction of the 
time usually required when patient must be positioned on a table or bucky stand. 


For more detailed information, call your X-ray equipment supplier or write direct. 


LIEBEL-FLARSHEIM (== 
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SYBRON CORPORATION 
111 East Amity Road, Cincinnati, Ohio 45215 U.S.A. 
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Clysodrast works and works safely. 

studies have shown that Clysodrast, administered as 
recommended, rapidly and completely cleanses the colon 
while producing no more adverse effects than enemas usi ng 
water alone. ^ 

Clysodrast is the only colonic evacuant that can perform 
all three of these essential actions: 


atm 


. effectively cleanses the colon 


Ro 


. prepares the mucosa for deposition of Barium 

3. aids in the complete and rapid elimination of contrast 
media when added to the Barium enema. 

since the release of Clysodrast over a million procedures 
utilizing Clysodrast have been performed. Clysodrast is pack- 
aged in a convenient unit-dose, pre-measured and pre- 
packed for optimum convenience and safety. 


Indications: CLYSODRAST ibisacodyl tannexi may be indicated for the preparation oj 
patients for radiologic examinations of the colon, sazmoidescepy and proctelogi 
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Contraindications: CLYSODRAST is contraindicated in Patients under the age of 10 
i | 


Decause Toe possibility of absorption of tanmic acid has not been adequateh 
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in this age group To warant a conclusion of safety, CEYSODRAST pa discs contraindi- 


cated in cases with known or "uspected extensive ulcerative lesions of the colon 


Warning: (sage in Pregnancy. Sale use of CLYSODRAST has not been established with 
respect fo the adverse effects upon fetal development Therefore, it should not be 
used in woren obf chikd-heanng potential, particulari dunng early pregnancy, excep 
where, in the judgment of the physician, the potential benetits outwemgh the pos 
sible hazard 
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Precautions: Teno acid, one of the active migredients af CLYSODRAST, as hepate: 
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Clean up 
the environment. 


RECEN LE T RM miki EE Ak iir abe o & Etat 
eonemas are admunmistered Certain petentis, becuse eol age, Gebility, ot under 
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disease, require more gentle preparation than the routine castor eil and CLYSODE 


preparation, Has important that The instructions dor preparation and administratio 
tollowed in detad, and that the recommended dosages not be exceeded 


Adverse Reactions: The tollawing adverse reactions have boon reparted: Cram: 
weakness, nausea and fainting 

Dosage and Administration: I1 5 impartant that the entire mecical history and co 
hon of the patient be considered in deciding the dosage regenen, Traumatizing 
cedures, such as repetition of enemas ith or without CLYSC SOR AST should be | 
4f the minimum necessary To achieve the desired result 

Cleansing Enema Prepare the cleansing enema by dissolving the contents ol 


packet (25 Gi of CLYSODRASTE in one bter of lukewarm water and idministe 
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Harum frema, Prepare the barum enema by Gissolving the contents of one or 
more than Iwo packets (2.5 Gm. or 3.0 Gm of CLYSODRAST in none hter of bar 
suspension. H more than one liter of banum suspension m prepared, it is impor 
that the concentration of CLYSODRAST ibisacodyl tinnexi never exceed 0,5 per 
f 


(2 packets per fiori 
The total dosage of CLYSODRAST for aay one compiete colonic examinati 


including The cleamang enema, should not exceed 2.5 Gm. 13 packets! No more t 
iQ Gm, (4 packets) of CLYSODRAST should be aciministeced to any individual sit 
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Barnes-Hind Diagnostics, Inc 
Carolina, Puerto Rico 00630 
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E-Z-EM’s practical answer to waste, spillage 
and mess. The GI cup contains E-Z-PAQUE", 
a rapid transit barium formulation — passes 
through the small bowel in half the time. 


E-Z-PAQUE 


Fill Ready-to-use 


H 








o Bi. 


TH BEN 
a A 


ITS ECONOMICAL 


IN BULK OR UNIT DOSE CUP 


It costs no more to use the E-Z-EM Gl Cup than to measure, pour and mix barium 
from a bulk container. We would be happy to supply you with free samples. in stock 
at your local dealer or contact: 


-7-EM “System of your choice” 


111 Swaim Street, Westbury, N.Y. 11590 (516) 333-8230 


International Affiliates: E-Z-EM Rooster B. V. Infirmeriestraat 6-8. Rotterdam 16, Netherlands 
E-Z-EM De Mexico. S A de C V. Calz Azcapotzalco La Villa No 882. Zona Industrial Vallejo. Mexico 16 D F 





THE 
SOFT-STEERABLE 
CATHETER 


FOR BRONCHIAL 
BRUSH BIOPSY 











EXCEPTIONAL MANEUVERABILITY of the MEDI-TECH 
remote control catheter combined with the open lumen 
allows this system to provide safe and rapid catheteriza- 
tion of remote lung segments. With easy, positive 
finger-tip control, the soft-steerable catheter may be 
guided into desired lung segment either transorally or 
transnasally. 


THE OPEN LUMEN allows dye injection as well as 
passage of special tools such as brushes and baskets 
even when the catheter is being manipulated. And, the 
catheter may be locked in position to prevent slippage 
during special procedures. 


TWO STANDARD BRONCHIAL CATHETERS, a # 8.5 
French and a # 13 French (85 cm and 65 cm respec- 
tively) are used for selective brush biopsy and 








bronchography. A large .106" lumen in the # 13 Fren 
catheter allows passage of larger volumes of fluid 
and/or use of larger tools. 


COMPLETE BRONCHIAL CATHETER SYSTEMS inclu 
all necessary items. Two “kits” (SB-1 and SB-2) 
include: One MEDI-TECH Control Handle (illustrated), 
one Bronchial Catheter, one Catheter Introducer and 
Mouth Shield, ten Nylon Brushes mounted in TEFLON 
tubes (see inset) and one quart of Dionisil solvent. Th 
SB-2 kit also includes a life-size, hollow ZAVALA Lun: 
Model of the bronchial tree for practicing selective 
catheterization and bronchoscopy. 


Bronchography Bronchial Brush Biopsy 
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Suspicious Pulmonary Lesions and Negative Bronchoscopies, AMERICAN 
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Zavala, Rossi and Bedell: Bronchial Brush Biopsy: A Valuable Diagnostic 
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DIVISION 


Cooper Scientific Corporation 


372 MAIN STREET, WATERTOWN, MASS. 02172 
(617) 923-1720 





AND 


the same MEDI-TECH Control Handi 
may be used with a variety of other 
catheters and accessories for vascu- 
lar, biliary, Gl and other procedures 
described in a new MEDI-TECH 
folder. For complete details and 
information on available cine x-ray 
films of MEDI-TECH catheter pro- 
cedures, call, write or return the 
coupon below, 


ANNALS OF THORACIC SURGERY, Vol. 13, No. 6, pp 519-528, June, 197 
Thiede, Banaszak; Selective Bronchial Catheterization, NEW ENGLAND 
JOURNAL OF MEDICINE, 286: 526-528, March 9, 1972. 


Norris, Tucker and Woloshin; Bronchoesophagologic Application of Rece 
Advances in Fluoroscopy, ANNALS OF OTOLOGY, RHINOLOGY AND 
LARYNGOLOGY, Vol. 80, No. 4, pp 528-535, August, 1971. 
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MEDI-TECH, INC. 
Division of Cooper Scientific Corporation 
372 Main Street, Watertown, Mass. 02172 


Please send me complete information and prices on the Soft. 
Steerable Bronchial Catheter System. 
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logyPediatric Ra’ iology Pec 


lO 


A New 


Springer Journal 


Pediatric Radiologv 


Volume 1, No. 1 
was published in 
March, 1973. 

All articles will be 
in English. 


Pediatric Radiology 


contains reviews; original 
papers; notes on tech- 
nical innovations and 
accessory equipment; 
letters to the editors; and 
bibliographies listing the 
more important titles 
appearing in the world 
literature. 


Pediatric Radiology 


Editorial Secretaries 


W.E. Berdon, New York 
A. R. Chrispin, London 
K.-D. Ebel, Cologne 

O. A. Ekloff, Stockholm 
G. B. C. Harris, Boston 
M. A. Lassrich, Hamburg 
E. Willich, Heidelberg 


Pediatric Radiology 
Subscription Information 
1973: Volume 1 (4 issues) 
$42.15 including postage 


1974: Volume 2 
(4 issues) 
$56.90 including postage 
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Neuroradiology 


Organ of the Euro- 
pean Society of 
Neuroradiology 


Neuroradiology publishes 
research and clinical 
reports of original work 
over the whole field of 
neuro-radiologically 
based diagnosis, includ- 
ing neuroradiological 
investigations with con- 
trast media and the use of 
radioisotopes in diagnos- 
ing cerebral and spinal 
diseases. 


Neuroradiology 


Editorial Secretaries 


M. M. Schechter, 
New York 

A. Wackenheim, 
Strasbourg 

S, Wende, Mainz 


Neuroradiology 


Subscription Information 


1973: Volumes 5 and 6 
(4 issues each) 
$67.75 including postage 


1974: Volumes 7 and 8 
(4 issues each) 
$91.80 including postage 


Sample copies available 
on request. Volumes 1-4 
available. Price quoted 
upon request. 


1973. viii, 366p. 326 illus. 
cloth 








Springer-Verlag 
New York Inc. 

175 Fifth Avenue 
New York, NY 10010 
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ATOMIC ENERGY OF CANADA LIMITED 


The World’s Teletherapy specialists 
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E . the TH ERAC series 
X of LI N EAR 
. ACCELERATORS 


Development and production of the THERAC SERIES is 
a joint project with the Accelerator Division of Thomson 
CSF. A model of the first unit, THERAC 6 NEPTUNE 

will be displayed at the International Congress of 
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i The THERAC SERIES of linear accelerators will 
E supplement AECL’s’ world renowned family of Cobalt 60 
Teletherapy units to provide a comprehensive line of 
y. equipment designed to meet all radiological treatment 
d techniques in the foreseeable future. 
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n Atomic Energy of Canada Limited € Commercial Products 


P.O. Box 6300, Station J, Ottawa, Canada, K2A 3W3 - Tel. 613/592-2790 - Cable Nemota - Telex 053-4162 
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The reliable, highly mobile L-F Franklin Film Changer, single or biplane, delivers 
excellent diagnostic films. Roll film eliminates tedious cut film handling for each 
series. Permits up to 54 exposures without reloading; daylight installation and 
removal of magazines. Programmed film speeds of 0, 1, 2, 4, and 6 films per second. 


FOR MORE DETAILED INFORMATION, 
CALL YOUR X-RAY EQUIPMENT SUPPLIER OR WRITE DIRECT. 
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A more accurate 


and more simple 
radiographic 
assessment 

of residual urine 


The use of a water soluble 
dye alone for radiographic de- 
termination of residual urine is 
unsatisfactory since dilution 
over a 24-hour period renders 
the retained aqueous dye 
non-opaque. 

The addition of 5 ml. of Lip- 
iodol* Ascendant to the cys- 
tographic procedure permits 
reliable assessment. Lipiodol® 
Ascendant, floating on the 
urine, is only evacuated when 
the bladder is completely 
emptied. Its presence on a 24- 
hour or later film is reliable ev- 
idence of urine retention. Lip- 
iodol® Ascendant helps you 
avoid the dangers of repeated 
catheterizations. And, Lipio- 
dol* Ascendant may be used 
in addition to an aqueous con- 
trast medium. Lipiodol® As- 
cendant permits a safe, sim- 
ple, more accurate estimation 
of residual urine in the blad- 
der; a test for voiding ef- 
ficiency and an evaluation 
of borderline vesical decom- 
pensation. 

Specify Lipiodol* Ascend- 
ant for your next cystographic 
procedure. 



















BRIEF SUMMARY 
DESCRIPTION: 
contains 10% iodine (w/w) in chemical 


Lipiodol® Ascendant 
combination with poppyseed oil and 
olive oil. It is radio-opaque. Specific 
gravity is less than 1.000. Lipiodol As- 
cendant will not mix with body fluids 
but floats on top of them. 
INDICATIONS: Radiographic estima- 
tion of residual urine; a test for voiding 
efficiency; evaluation of borderline vesi- 
cal decompensation; visualization of 
urinary tract segments which may be re- 
taining urine. 

CONTRAINDICATIONS: Active bleed- 
ing in the urinarv tract; never administer 
intravenously; iodine sensitivity. Do not 
use if a dark color has developed. 


4 AMPULS 
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IODIZED OIL 10% 


ADVERSE REACTIONS: No side effects 
have been reported in cystography. 
ADMINISTRATION AND DOSAGE: In- 
still 5 ml. into the bladder. Use in addi- 
tion to the aqueous contrast medium. X- 
rays are taken in erect and supine posi- 
tions. Normal voiding is allowed during 
first 24 hours. Avoid catheterizations. A 
24-hour followup film is used to deter- 
mine residual urine. See package insert 
for full details. 

SUPPLY: Box of four 5 cc. ampuls. For- 
merly available from E. Fougera & Co., 
Hicksville, New York 

CAUTION: Federal law prohibits dis- 
pensing without prescription. 


Ẹsavace LABORATORIES, INC., 5222 ELM ST., HOUSTON, TEXAS 77036 
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HORACE W. DAVENPORT, D.Sc. 
FIRST CANNON LECTURER 





THE AMERICAN JOURNAL 


OF ROENTGENOLOGY 
RADIUM THERAPY AND 


NUCLEAR 


MEDICINE 


IHE FIRST WALTER BRADFORD CANNON 
LECTURE BEFORE THE SOCIETY OF 
GASTRO-INTESTINAL RADIOLOGISTS* 


By HORACE W. DAVENPORT, D.Sc. 


ANN ARBOR, MICHIGAN 


I am pleased and proud to give this first 
Walter Bradford Cannon Lecture before your 
Society. | am pleased, for although I do not 
have an M.D. or any clinical experience, I 
have worked hard and long in many ways to 
contribute to Medicine. Your invitation shows 
that my work has been in some ways effective. 
l am proud to be associated through this lec- 
ture with Cannon who was America’s pre- 
eminent physiologist. | went to Harvard after 
he had retired, and I met him briefly only 
once. However, I did have the task of organiz- 
ing the teaching of gastrointestinal physiology 
by means of fluoroscopy in Cannon’s old de- 
partment. More recently, in helping to cele- 
brate his centenary, I have become steeped in 
his work on the digestive tract. I have read 
articles af his that even his family didn’t 
know about, and I have developed a just ap- 
prectation of his work and his greatness. 1 
am happy that in choosing me to give this 
first Cannon Lecture you have reaffirmed the 
association between the basic science of 
phystology and the science and practice of 
radiology. 


* From the Department of Physiology, The University of Michi 


gu 


T was on Wednesday, December 9, 1896, 

that Walter Cannon and Albert Moser 
(Fig. 1) began the work which was to be- 
come the application of roentgen ravs to 
the study of the mechanical factors of 
digestion. The work was described in a 
paper (Fig. 2) in Volume 1 of the American 
Journal of Physiology in 1898—a paper 
which still serves as a model of how to use 
new methods for the solution of physio- 
logic problems. 

Cannon was 25 years old and a first-year 
medical student at Harvard. Moser was 26 
and a second-year student. We all know 
about Cannon, but I am probably the only 
one here who knows about Moser. I am, in 
fact, in possession of all that probably can 
be known about him, and I think some 
clinical society might now have an Albert 
Moser Lecture had he not been cut down 
by tuberculosis in 1903.? 

The apparatus they used had been pro- 
vided by Professor Bowditch, and it was 
housed in a darkroom on the second floor 
rear of the Harvard Medical School on 
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lic. 1. Walter B. Cannon, left, and Albert Moser, right, as medical students at Harvard Medical School. 


Boylston Street. It was powered by a 
Wimshurst machine generating a current 
of § microamperes at about 40,000 volts. 
In the first experiments the animal was 
held in front of the tube (Fig. 3). In later 


THE MOVEMENTS OF THE FOOD IN THE 
CESOPHAGUS. 


By W. B. CANNON anp A. MOSER. 
[From the Laboratory of Physiology in the Harvard Medical School. ] 


At Dr. Bowditeh’: 
suveestion and with his valuable a istance Which we gratefully 
acknowledox we made the following series of experiments. l 

To render the swallowed mass opaque subnitrate of bismuth was 
used. The salt is tasteless, practically inert, and can be fed in large 
quantities without harm. In order that observations could be made 


by more than onc person, all experiments were conducted in a dark 


n the side of the animal opposite the Crookes tube was 


l an open fluorescent screen on which the diff. rent tissues of 
the animal were outlined with varying degrees of light and shade. 
Among these shadows the swallowed mass appeared as a darker 
object, and thus its motion could be tudied, 


l'1G. 2. The title and some important sentences from 
Cannon and Moser's paper in the American Jour- 
nal of Physiology, 1898, 7, 435—444. 


experiments the tube was beneath a table 
top on which were placed the animal and 
the screen; Cannon crouched the 
tube, receiving the burns from which he 
was to suffer for the rest of his life. 

Cannon kept a notebook in which the 
progress of the work can be followed. On 
December 9, 1896, Cannon and Moser 
Huoroscoped a dog lengthwise while the 
dog swallowed a pearl button. The move- 
ment was described as "regular" which 
means that the button was not squirted 
down the esophagus as Kronecker and 
Meltzer? had said liquids are. Realizing 
that they needed a better contrast medium, 
they used, on Wednesdav, December 16, 
1896, bismuth subnitrate which was to be 
the contrast medium for 15 years. Then on 
December 29, 1896, thev gave before the 
Ninth Annual Meeting of the American 
Pysihological Society the first public dem- 
onstration of fluoroscopy." 
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The penetrating power of the rays was 
so feeble that photography was impossible. 
Cannon pulled a roll of tissue paper over 
the screen, and using colored pencils, red 
for the stomach, green for the small intes- 
tine and brown for the colon, he traced the 
shadows. A few samples are treasured here 
and there: I have a set showing digestion 
of starch which was given to me by Pro- 
fessor E. M. Landis in commemoration of 
my stay at Harvard. 

[ propose to tell you some of the major 
results of the research I have been doing 
in the last 10 years which have to some 
extent changed our concepts of gastric 
ulceration. 

It seems obvious that peptic ulceration 
is the result of the attack of acid and pepsin 
upon the mucosa, but the really remark- 
able fact is that in most instances acid and 
pepsin do not attack the mucosa. This 
property of the mucosa to contain acid 
within the lumen of the stomach I call, 
following Charles Code, the gastric mucosal 
barrier. In the normal stomach, acid dif- 
fuses so slowly into the mucosa through 
the barrier that it does the mucosa no harm. 

The barrier must be a special property of 
the plasma membrane of the cells of the 
mucosa. It is common knowledge in gen- 
eral physiology that membranes behave as 
though they were formed by a layer of 
lipid and protein penetrated by relatively 
few water-filled channels. Small water- 
soluble substances can diffuse through 
these pores, and the ability of the gastric 
mucosa to contain acid can be accounted 
for by the small number of pores through 
its surface membrane. 

On the other hand, fat-soluble substances 
can diffuse through the lipid laver itself, 
and, not being restricted to passage 
through pores, can penetrate the mucosa 
rapidly. 

To study passage of acid through the 
mucosa I have used the preparation of a 
vagally denervated (Heidenhain) pouch of 
the oxyntic glandular area of the dog's 
stomach, irrigated by means of a simple 
arrangement of tubes and syringes. I know 
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Fic. 3. One of the original tubes used in the first work 
by Cannon as it was on display in the Francis A. 
Countway Library of Medicine in Boston. The 
stuffed goose with its “fashionable cardboard col- 
lar" substitutes for the live goose fluoroscoped in 
the demonstration before the American Physio- 
logical Society on December 29, 1898. The live 
goose was probably domestic rather than Cana- 
dian. In the background, out of focus, is a photo- 
graph of the Cannon presentation portrait. (From 
a photograph taken by Mr. H. Goslyn.) 


the volume and composition of the fluid I 
put into the pouch at the beginning of an 
experimental period and the volume and 
composition of the fluid I remove at the 
end. Consequently, I can calculate the rate 
at which substances have moved through 
the mucosa in either direction. By use of 
isotopes I can measure individual fluxes, 
and if I put a tracer in the blood I can mea- 
sure its movement into the lumen. Use of 
T-1824 or chromated albumin allows me to 
measure the rate plasma is shed.’ 

I have studied the effect of aspirin upon 
the stomach, partly because of its great 
medical importance and partly because the 
effect of aspirin depends in an interesting 
way upon the acidity of gastric contents. 
Aspirin has a pK, of 3.5. In neutral or 
alkaline solution aspirin—or its near rela- 
tive, salicylic acid—is 10nized and water 
soluble. It diffuses slowly into the mucosa. 
In acid solution it is un-ionized and fat- 
soluble, so that it diffuses rapidly into the 
mucosa. 

Salicylic acid behaves the same way and 
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is easier to use. Table 1 shows the rates of 


gastric absorption of salicylic acid at 3 dif- 
ferent acidities. In neutral solution it enters 

the mucosa slowly. In 1 millimolar acid, 
pH 3, and in 100 millimolar acid it enters 

the mucosa rapidly at approximately equal 
rates. 

Kor some reason I do not understand, 
aspirin and salicylic acid, once they have 
entered the mucosa, dees the gastric 
mucosal barrier, making it much more 
permeable to water-soluble substances such 
as hydrogen ions. Once the barrier has 
been broken, acid can enter the mucosa 
about five times faster than normal. 

Figure 4 shows the results of 5 successive 
30 minute periods of Irrigation of a gastric 
pouch. Each cylinder contains the fluid 
removed at the end of 30 minutes. The 
first is a control solution of 100 mN HCl. 
The fluid is clear, and the volume is essen- 
tially equal to that placed in the pouch 30 
minutes earlier. In the next 2 periods dhe 
pouch was irrigated with 100 mN HCI to 
which salicylic acid in a concentration 
equivalent to two aspirin tablets in 180 ml. 
of gastric juice was added to the acid. Ob- 
serve that the volume recovered increased. 
In the last 2 periods the pouch was again 
irrigated with 100 mN HCl without sali- 
cylate. There was continued volume out- 
put and gross bleeding. 

Figure 5 shows the results of a similar 
experiment in which, after an initial con- 
trol period of irrigation with 100 mN HCl, 
the pouch was irrigated for 2 periods with 
salicylic acid in 1 mN HCl, pH 3. It E 


already been shown that akie acid | 


TABLE I 


DEGREE OF IONIZATION AND RATE OF ABSORPTION 
OF SALICYLIC ACID IN POUCHES OF THE OXYNTIC 
GLANDULAR AREA OF THE DOG’S S STOMACH 














Percentage Rate of Absorption 
Un-ionized (HE q./30 min.) 
100 mN HC] 99.9 329 
I mN HCI 75 365 
Buffered, pH» 5 «0.1 69 
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lic. 4. Fluids recovered from a pouch of the oxyntic 
glandular area of a dog's stomach irrigated for 30 


min. with: (1) 100 mN HCI; (2 and 3) 20 mM sali- 
cylic acid in 100 mN HCl; and (4 and 4) 100 


mN HCl. 


absorbed rapidly from this solution. Chem- 
ical evidence which I will not detail 
showed that in these 2 periods salicvlic 
acid broke the mucosal barrier. Neverthe- 
less, there was no increase in volume and no 
bleeding. The reason is that at pH 3 the 
concentration of acid in the lumen is so low 
that there is no significant back diffusion 
of acid into the mucosa. This illustrates a 
major point: the gastric mucosa may be 
severely damaged, but it usually does not 
bleed unless acid is present to diffuse back 
into it. 

As one might expect, neutralizing the 
contents of the stomach stops bleeding. I 
have frequently produced hemorrhagic 
gastritis by various means, and I have 
stopped the bleeding by irrigating the 
mucosa with neutral solutions. In fact, 
bleeding can be stopped bv irrigating the 
mucosa with a solution of acetylsalicylate, 
pH 6.° Of course, bleeding is not stopped 
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Fic. 5. Fluids recovered from a pouch of the oxyntic 
glandular area of a dog's stomach irrigated for 30 
min. with: (1) 100 mN HC]; (2 and 3) 20 mM sali- 
cylic acid in 1 mN HCl; and (4 and 5) 100 mN 
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bv the acetylsalicylate, but by the neutral 
solution in which it is dissolved. This point 
is an important one in the management of 
stress ulceration. 

Cholinergic stimulation promotes bleed- 
ing from a mucosa which is both damaged 
and exposed to acid.? An engorged mu- 
cosa bleeds easilv.!* Cholinergic stimulation 
enhances contraction of gastric muscle, 
and veins draining the mucosa must pass 
through the muscle. For this reason I think 
that cholinergic stimulation probably pro- 
motes bleeding more bv its effect on gastric 
blood vessels than bv its stimulation of 
acid secretion. 

Detergents destroy lipid membranes, and 
common commercial detergents such as 
one uses to wash dishes break the gastric 
mucosal barrier. Bv far the most important 
detergents are the natural ones: bile acids 
and lysolecithin of intestinal contents.‘ 
When these regurgitate into the stomach 
they impair the stomach's ability to. pro- 
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tect itself against attack by acid, and this 
fact appears to account for some forms of 
gastric ulceration. Patients with gastric 
ulcers have bile in their stomachs more 
frequently and at a higher concentration 
than do normal subjects,!’ and regurgita- 
tion of bile in patients confined to intensive 
care units may be a major factor in causing 
"stress ulceration.” Lysolecithin 1s present 
in intestinal contents during digestion of 
fat, and it occurs in barrier-breaking con- 
centrations in patients with gastric ulcers.!" 
Both bile acids and lysolecithin in contact 
with the gastric mucosa open the way to 
damage by acid, and hemorrhagic gas- 
tritis follows. 

Acid diffusing into the mucosa releases 
histamine from stores within the mucosa," 
and it greatly increases histamine-forming 
capacity. This intramucosal release of 
histamine stimulates acid secretion, and the 
result is that a mucosa damaged by acid 
secretes more acid. Histamine causes vaso- 
dilatation, and blood flow through the 
damaged mucosa increases.! Histamine also 
increases capillary permeability, and this 
together with elevation of capillary pres- 
sure promotes filtration of large amounts 
of protein-containing fluid into the inter- 
stitial spaces; hence, mucosal edema. 
Edema fluid fows between cells of the sur- 
face epithelium into the gastric lumen, and 
this process accounts for much of the 
shedding of fluid by the mucosa. Since 
edema fluid dilutes and neutralizes acid, we 
have an explanation for the fact that pa- 
tients with gastric ulcers appear to secrete 
a large volume of dilute acid. 

Under some experimental circumstances 
the amount of plasma protein shed by the 
mucosa can be spectacularly large. I think 
my record is something like 48 ml. of fluid 
containing 31 ml. of plasma shed by 60 
cm.2 mucosa in 30 minutes. So far I have 
found 3 ways to produce the effect: topical 
application of histamine to a damaged 
mucosa;? irrigation with the sulfhydryl re- 
agent dithiothreitol; and by the production 
of a local allergic reaction.® I have, in effect, 
experimentally produced a state very like 
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Fic. 6. A summary of the responses of the gastric 
mucosa to injury by back diffusion of acid. 


Menetrier’s disease, although production 
of mucosal hypertrophy still eludes me. 

The processes I have been discussing are 
summarized in Figure 6. 

One of Cannon's most notable charac- 
teristics was that, given an observation, he 
followed it logically and experimentally as 
far as he was able, and the result was that 
he laid the foundations of our knowledge 
of the behavior of the digestive tract. I hope 
that by following a similar path I have 
been able to add a little to our understand- 
ing of the pathophysiology of the digestive 
tract, and Í am proud that you think 
enough of mv work to associate me with 
Cannon in this lecture. 


Department of Physiology 

The University of Michigan 

Ann Arbor, Michigan 48104 
REFERENCES 


1. AUGUR, N. A„ Jr. Gastric mucosal blood flow 


Davenport 


OcroBER, 1973 


following damage by ethanol, acetic acid, or 
aspirin. Gastroenterology, 1970, $5, 311— 

. Davenport, H. W. Dimaoe to gastric mucosa: 
effects of salicylates and stimulation. Gastro- 
enterologv, 1965, 49, 189-190. 

. Davenport, H. W. Fluid produced by gastric 
mucosa during damage by acetic and salicylic 
acids. Gastroenterology, 1966, 50, 487 —499. 

4. Davenport, H. W. Destruction of gastric muco- 
sal barrier by detergents and urea. Gastro- 
enteralogy, 1968, 54, 176-191. 

p. DavENPORT, H. W. Gastric mucosal hemorr hage 
in dogs: checks of acid, aspirin, and alcohol. 
Gastroenterology, 1969, 56, 439-449. 

6. Davenport, H. W. Hypothesis about protein- 
losing gastropathy. Gastroenterology, 1970, 
50, 600-601. 

Davenport, H. W. Protein-losing gastropathy 
produced by sulfhydryl reagents. Gastroenterol 
ogy, 1971, 60, 870-879. 

& Davenport, H. W. Walter B. Cannon's con- 

tribution to gastroenterology. Ga Stroenteroéog v, 
1972, 63, 878-889. 

9. Davenport, H. W. Eagle-feather: short life of 
Albert Moser, M.D. To be published. 

10. Jounson, A. G. Lysolecithin: factor in patho- 
genesis of gastric ulceration? Gut, 1972, 75, 
843. 

rt. Jounson, L. R. Source of histamine released dur- 
ing damage to gastric mucosa bv acetic acid. 
Gastroenterology, 1968, $4, 8-16. 

12. Jounson, L. R., and Overnott, B. F. Release of 
histamine into gastric venous blood following 
injury by acetic or salicylic acid. Gastroenterol- 
0g*, 1967, $2, $O5- 509. 

13. Kronecker, H., and Merrzer, S. Der Schluck- 
mechanismus, seine Erregung und seiner 
Hemmung. Areh. Physiol, (suppl. Bd.), 1883, 
328-360. 

14. Leg, F. S, Minutes of oth meeting of American 
Physiological Society. Science, 1898, 5, 129-139. 

Ruopes, J, Barnarpo, D. E., PurrLies, S. V, 
Roveist ap, R. A. and HorMANN, A. b. fn- 
creased reflux of bile into stomach in patients 
with gastric ulcer. Gastroenterology, 1969, 57, 
241—252. 

. Wors, Sọ, and Wor, H. G. Human Gastric 

IB unction. Oxford University Press, 1943. 


2200. 


T 


Vou. 119, No. 2 


MECHOLYL ESOPHAGOGRAPHY* 


By JOSEPH T. ENNIS, M.B., D.M.R.D., F.F.R., and ANN M. LEWICKI, M.D. 


BOSTON, MASSACHUSETTS 


ANOMETRIC studies of esophageal 

motility have considerable value in 
the differential diagnosis of diffuse motor 
disorders of the esophagus,* but also are 
time-consuming and exacting, dependent 
to a large extent upon highly trained per- 
sonnel. Because such expertise does not 
always fall within the sphere of the attend- 
ing radiologist, these investigations usually 
must be supervised by a specially trained 
gastroenterologist. 

The subcutaneous administration of 
Mecholyl (acetyl-8-methylcholine chloride) 
combined with cinefluorography of the 
barium-filled esophagus provides an ac- 
curate assessment of motility throughout 
the entire esophagus and obviates the 
necessity for premedication or esophageal 
intubation. To the radiologist, ever search- 
ing for greater accuracy in diagnosis, this 
simple pharmacologic procedure offers a 
reasonable approach to the differentiation 
of benign and malignant esophageal stric- 
tures. 

We have diagnosed achalasia in $ pa- 
tients examined with this technique. 


TECHNIQUE 


The patient is placed in the supine 
obhque position. The esophagus is filled 
with barium and kept so during the entire 
examination. Mecholyl is supplied in 2; 
mg. components. This amount can be di- 
luted with sufficient sterile water (5 ml.) so 
that each milliliter contains 5 mg. of 
Mecholyl. As a precaution to arrest any 
unwanted muscarinic effects, it is advisable 
to have at hand a syringe containing 1 mg. 
of atropine. 

Initially 2.5 mg. of Mecholyl is injected 
subcutaneously (never intramuscularly or 
intravenously) and the effect upon the 
barium-filled esophagus is observed fluoro- 


scopically. A positive response may occur 
within 2 to 3 minutes and is seen as a 
lumen-obliterating contraction of the esoph- 
agus with reflux of barium into the patient's 
mouth (Fig. 2, 4-C). A negative response 
is failure of the esophagus to contract and 
should be followed by a further subcuta- 
neous injecton of Mecholyl after an inter- 
val of 4 to § minutes. The dosage may be 
adjusted upward in 2.5 mg. increments to 
as much as 10 mg./single dose in order to 
achieve a response. Because of the rapid 
degeneration of Mecholvl, there is no cumu- 
lative effect from doses made § to 10 min- 
utes apart. No single dose should ever ex- 
ceed 10 mg., however. 


DISCUSSION 


The response of the denervated esoph- 
agus to the parenteral administration of 
Mecholyl is determined on the basis of 
Cannon's law, which emphasizes the 
supersensitive response in a denervated 
structure. Cannon's law states: "When in a 
series of efferent neurons a unit is de- 
stroved, an increased irritabilitv to chemi- 
cal agents develops in the isolated struc- 
ture or structures, the effect being maximal 
in the part directly denervated." 

The dramatic esophageal response of pa- 
tients with achalasia to the subcutaneous 
administration of this parasympathicomi- 
metic agent offers further evidence that 
this neuromuscular disorder affects not 
only the cardia but the distal two-thirds of 
the esophagus. The part of the swallowing 
mechanism under voluntary control (sup- 
pled by the fifth, seventh, ninth, and 
eleventh cranial nerves) can be seen to be 
normal in these patients. Thus the ineffec- 
tive peristalsis occurs only in the distal 
two-thirds of the esophagus where the 
smooth muscle is supplied by the vagal 


* From the Department of Radiology, Harvard Medical School and Peter Bent Brigham Hospital, Boston, Massachusetts. 


Supported in part by USPHS grant GM 18674. 
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myenteric plexuses. Adams ¢ alt have 
demonstrated histochemically that there is 
complete disappearance of all of the nerve 
cells and fibers from the dilated esophageal 
segment and that the absence of enzyme ac- 
tivity in this region is reflected in the con- 
siderable reduction of true cholinesterase 
in the muscle as compared with normal 
esophageal muscles at similar levels. 

Mecholyl, a synthetic choline derivative, 
is related chemically to acetylcholine but is 
less readily hydrolyzed by cholinesterase 
and so has a longer duration of action. The 
unpleasant nicotinic effects of Mecholyl are 
also less significant than those of acetyl- 
choline. The effects of Mecholyl are the 
exact opposite of those produced by epi- 
nephrine. In therapeutic doses, therefore, 
Mecholyl (which may slow the heart rate 
and cause a transient fall in blood pressure) 
jncreases gastrointestinal tone and peri- 
stalsis. 

The muscarinic side effects which com- 
plicate the use of Mecholyl, especially sub- 
sternal pain have occurred in only one of 
our patients and were not serious enough to 
terminate the examination. Of more 1m- 
portance is the case reported by Troutman 
and Taylor? in which hematemesis and 
melena developed 12 hours after a positive 
Mecholyl test. Such complications are 
fortunately rare and do not justify exclu- 
sion of this valuable diagnostic test in the 
appraisal of achalasia. Flushing may occur 
prior to the dose level at which an esopha- 
geal response occurs but has no clinical 
significance or sequelae. 

Although the dosage of Mecholyl is con- 
sidered by the manufacturer to be weight 
and age related, no correlation between the 
dosage, the response, and the weight of the 
patient was apparent in our patients. This 
perhaps could be explained by the small 
numbers involved. 

The degree of esophageal dilatation did 
appear to have an effect upon the response: 
the 3 patients whose esophagi measured 4 
cm. or less responded to 5 mg. of Mecholyl 
(Fig. 1, 4-C) while both patients whose 
esophageal diameters were 5 cm. or more 
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necessitated an increased dosage (Fig. 2, 
A-C). 

Cinefluorography is indispensable in the 
investigation of patients considered to 
have achalasia of the esophagus. Mano- 
metric studies alone without the aid of 
cinefluorography depend upon a small 
sensitive transducer to record changes in 
the intraesophageal pressure and may pro- 
duce false-negative results in a grossly 
dilated, denervated esophagus. False-nega- 
tive Mecholyl esophagograms also have 
been reported, however.®° Hightower et 
al.5 have advanced two theories for these 
failures in patients with known achalasia: 
the inability of the grossly dilated decom- 
pensated esophagus to respond to Mecholyl, 
and the failure of the small pressure trans- 
ducer to record contractions occurring in 
isolated segments of the dilated esophagus. 
This point is illustrated in one of our pa- 
tients in whom a negative manometric 
study was followed by positive Mecholyl 
esophagography which recorded slow but 
definite esophageal contractions cinefluoro- 
graphically over a long segment of the distal 
esophagus. We have had no experience 
with a grossly dilated esophagus yielding a 
false-negative result. 

Recent reports have also indicated that 
caution must be exercised in the inter- 
pretation of a positive Mecholyl esophago- 
gram. Initially considered highly specific 
for the diagnosis of achalasia by Kramer 
and Inglefinger,’ positive Mecholyl tests 
have now also been demonstrated in pa- 
tients with esophageal spasm® or Chagas 
disease? and in a few patients with infiltrat- 
ing carcinoma of the esophagus.‘ The posi- 
tive Mecholyl response in the latter pa- 
tients is caused by complete destruction of 
the myenteric plexuses to the level of the 
aortic arch by an infiltrating gastric fundal 
adenocarcinoma. 

Despite this, however, a positive esopha- 
geal response to Mecholyl stimulation re- 
mains the convincing diagnostic test for 
achalasia and serves in particular to dis- 
tinguish this entity from other causes of 
esophageal dilatation such as scleroderma, 
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lic. 1. Selected frames from a cine esophagography in a patient with moderate esophageal dilatation. 
(4) Baseline study. (B and C) Following the subcutaneous injection of 2.5 mg. of Mecholyl. Some motor 
activity occurred in the distal esophagus with a decrease in esophageal dilatation. The full response, how- 
ever, only resulted after a 5 mg. dose (C). The esophagus has emptied by adoral regurgitation of barium 
after long segmental esophageal contractions. 





Fig. 2. Selective frames from a cine esophagography in a patient with more marked esophageal dilatation. 
(4) Baseline examination. (B) After subcutaneous injection of 5 mg. of Mecholyl. Here the first observable 
motor response of the distal esophagus occurred. (C) After 7.5 mg. of Mecholyl. A diagnostic response 
with a lumen-obliterating contraction followed the injection. 
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lic. 3. Barium esophagogram. The moderate eso- 
phageal dilatation and achalasia are representa- 
tive of the patients studied in this series by 
Mecholyl esophagography. 


benign peptic stricture, and diffuse esopha- 
geal spasm (Fig. 3). The response to 
Mecholyl stimulation in all of this latter 
group has been demonstrated by Kramer 
and Inglefinger? and confirmed by High- 
tower and his colleagues? to be the same as 
in normal people. The ease and simplicity 
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with which the test can be performed 
supply the diagnostic radiologist with addi- 


tional evidence on which to base his 
diagnosis. 

SUMMARY 
The subcutaneous administration of 


Mecholvl (acetyl-8-methylcholine chloride) 
combined with cinefluorographv offers an 
easy and accurate assessment of achalasia. 

The technique and differential diagnosis 
are described. 


Ann M. Lewicki, M.D. 
Department of Radiology 

Harvard Medical School 

25 Shattuck Street 

Boston, Massachusetts 02115 
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ROENTGENOGRAPHIC APPEARANCE OF THE 
DISTAL ESOPHAGUS AND THE STOMACH 
AFTER HIATAL HERNIA REPAIR* 


By HIND S. TEIXIDOR, M.D., and JOHN A. EVANS, M.D. 


NEW YORK, NEW YORK 


T is generally accepted that the symp- 

toms of a hiatal hernia are mostly due 
to the reflux of gastric secretion into the 
lower esophagus leading to esophagitis. 
Therefore competence of the cardia is of 
utmost importance. Factors that contribute 
to such competence include: (1) an in- 
trinsic sphincter. which is believed to be 
physiologic rather than anatomic; (2) the 
pinchcock action of the right crus of the 
diaphragm which enhances the effect of an 
intrinsic. sphincter; (3) the acute angle of 
entry of the esophagus into the stomach; 


and (4) an intra-abdominal segment of 
esophagus.” In the treatment of hiatal 
hernia, various surgical procedures have 
been devised for the restoration of these 
anatomic features. Some have proven to be 
more effective than others. 

[t is not our purpose here to evaluate the 
effectiveness of such treatment, but to show 
the roentgenologic appearances of the distal 
esophagus and stomach following such 
procedures. Familiarity with the resulting 
filling defects and anatomic alterations will 
not only help the radiologist identify the 





Fic. 1. Allison repair, 1 week postoperatively. (4) Anteroposterior and (B) lateral views. Note 
anterior angulation of the distal esophagus. 


* From the Department of Radiology, The New York Hospital—Cornell University Medical College, New York, New York. 
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lic. 2. (4) Combined paraesophageal and sliding hiatal hernia, preoperative. (B and C) Ten days after 
an Allison repair. À 2.5 cm. narrowed segment with asymmetric edges has resulted. (D) Lateral view 


Note similarity to appearance in Figure 1B. 


tvpe of surgical repair roentgenographi- MATERIAL 
cally, but will also make him avert diagnos- Fifty-five cases that had a hiatal hernia 
tic pitfalls. repair in The New York Hospital between 
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Fic. 3. Nissen procedure. G7) Folds of fundus are wrapped around the esophagus then sutured to each 
other. (B) Sagittal section of final stage showing relationship of fundus to esophagus. 


(969 and 1971 were reviewed. They all 
had hiatal hernia and esophagitis diag- 
nosed roentgenologically and by esophagos- 
copy. The operations were performed by 
several surgeons and various surgical pro- 
cedures were used. Fifteen cases did not 
have postoperative roentgenologic exami- 
nations and therefore were dropped from 
this studv. The remaining 40 cases had 
their pre- and postoperative roentgeno- 
grams studied and the findings correlated 





with the operative procedure performed. 
Examples of typical and some unusual 
appearances are described and discussed. 


SURGICAL PROCEDURES AFFECTING THE 
DISTAL ESOPHAGUS AND/OR FUNDUS 
OF THE STOMACH 
I. ALLISON REPAIR 
This consists of reducing the hernia be- 
low the diaphragm, excising the hernia sac, 
suturing the phrenoesophageal hgament to 
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Fic. 4. Belsey Mark IV procedure. (4) Gastroesophageal sutures are placed at site of dots. (8) Sagittal 
section of stomach after having invaginated distal esophagus into fundus. (C) Sagittal section of final 


stage. Note similarity to appearance in Figure 38. 
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lic. 5. (4) Status after Allison procedure and vagotomy. (5) Status 13 days after Nissen procedure. 


(C and D) Status 3 months later. Note only slight decrease in size of pseudotumor. 





ic. 6. Status 1 year after Belsey 
Mark IV procedure. (4) Sliding 
hiatal hernia, preoperative. (B) 
Distal esophagus is now tunnel- 
like, running through a large fill- 
ing defect. (C) Note an addi- 
tional filling defect along the an- 
terior surface of the fundus 
caused bs the gastropex v (arrow). 
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lic. 7. (4) Sliding hiatal hernia, preoperative. (B) Thirteen days after Belsey Mark IV procedure. 
Note appearance of the subdiaphragmatic esophagus and absence of a “pseudotumor.” 


the undersurface of the diaphragm in front 
and to the left of the cardia and narrowing 
the hiatus to the desired size by suturing 
the right crus of the diaphragm behind the 
esophagus.” Several modifications of this 
procedure are also used. Figure 1, 4 and D, 
shows a successful anatomic result of a 
sliding hiatal hernia after an Allison repair. 
In the majority of cases the Allison and 
modified Allison. operations produce no 
roentgenographic changes in the distal 
esophagus and the diagnosis of surgical 
interference may not be made roentgeno- 
graphically. Occasionally, an unusual ap- 
pearance of the distal esophagus is seen. 
Figure 2, B-D, shows a postoperative 
status of a repaired combined sliding and 


paraesophageal hiatal hernia. While the 
lateral view (Fig. 2D) is very similar to 
that in Figure 15, the anteroposterior and 
the right posterior oblique views (Fig. 2, B 
and C) show a 2.5 cm. narrowed segment at 
the distal esophagus which may well be mis- 
taken for a constricting esophageal lesion. 
Excessive narrowing of the hiatus may have 
been responsible for this appearance. How- 
ever, the patient did not complain of anv 
dysphagia up to 7 months postoperatively. 
She was subsequently lost to follow-up. 


II. FUNDOPLICATION PROCEDURES 
NISSEN AND BELSEY MARK IV 


Although the Allison repair is considered 
by some surgeons as the method of choice 
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in adults, it was found to give unsatis- 


- 


factory results by others." A recurrence 
rate and unrelieved symptoms of 28 to 50 
per cent of cases is reported after such a 
repair.^?? Fundoplication was then devised 
and this tends to “‘overcorrect”’ the hernia 
in order to prevent recurrences. 

'The Nissen procedure consists of mobil- 
izing and pulling the distal esophagus down 
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Fic. 8. (4) An upside-down stomach in the 
preoperative. (B) Twenty-three 
days following gastropexy. A filling detect 
is present along the anterior wall of the 
fundus. (C) In the posteroanterior view 
the defect is not as well seen (arrow). 


chest, 


‘nto the abdominal cavity. The fundus of 
the stomach is then wrapped around this 
esophageal segment and the folds fixed with 
sutures? (Fig. 3, Æ and B). 

In the Belsey Mark IV fundoplication, 
the distal esophagus is invaginated into 
the fundus of the stomach which is then 
wrapped around it and both are secured by 
sutures passing from the seroso-muscular 
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l'1G. 9. (4) Sliding hiatal hernia, preop- 
erative. (B) Eighteen months following 
gastropexy and a modified Allison pro- 
cedure. The filling defect in the anterior 
wall of the stomach is much larger than 
in Figure 8.and can be well seen in the 
posteroanterior view (C). 


layer of the stomach to the muscular laver formed transabdominally and the Belsey 
of the esophagus. A second row of sutures Mark IV transthoracically, but these ap- 
Is put in the same manner but these pass proaches can be used interchangeably in 
through the diaphragm for fixation (Fig. 4, both procedures depending on the patient's 
A-G): particular medical problem. However, the 

The Nissen procedure is more often per- major technical difference between the 2 is 
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iG. 10. (4) Sliding. hiatal hernia, preoperative. (B) Postoperative anteroposterior view, after fixation of 
the fundus to the undersurface of the diaphragm. Filling defect in the upper part of the fundus. (C) Right 


posterior oblique view. Same filling defect seen again. 


that in the former, suturing is gastrogastric, 
while in the latter it 1s gastroesophageal. 
The end result of both is very similar, an 
intra-abdominal segment of esophagus is 
produced and is surrounded by a mound of 
tissue consisting of the plicated fundus. In 
the Belsey Mark IV method this mound 
surrounds the distal esophagus more con- 


centrically, while it is located more an- 
teriorly in the Nissen repair. Roentgeno- 
graphically a filling defect is produced 
which may be quite large in the immediate 
postoperative period because of the ac- 
companying tissue edema. After the post- 
operative swelling subsides, the defect will 
decrease in size and will presumably re- 
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main unchanged thereafter. A "pseudo- 
tumor" of the fundus has been reported 
following both procedures.'^ That such a 
filling defect may be mistaken for a tumor 
of the stomach is evident. Figure 5, B-D, 
shows the postoperative status following a 
Nissen repair. The large filling defect in the 
fundus of the stomach is located mostly 
anterior to the subdiaphragmatic esopha- 
gus. It is smoothly demarcated and well cir- 
cumscribed. The surrounding mucosa is 
intact. This patient had had an Allison 
repair and vagotomy previously (Fig. 
54). The Nissen procedure was done for 
recurrence of gastroesophageal reflux and 
esophagitis. Two postoperative studies 
about 3 months apart are available and a 
slight decrease in the size of the "pseudo- 
tumor" is seen on the latter examination 
(Fig. 5, C and D). Figure 6, 4-C, shows a 
patient who underwent a Belsey Mark IV 
repair and gastropexy. The large fundal 
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l'1G. 11. (4 and B) Heineke-Mikulicz pyloroplasty. 
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“pseudotumor” is slightly irregular in con- 
tour and the esophageal “tunnel” runs 
through it rather than along its side. Such 
à “pseudotumor” does not occur in ev ery 
patient undergoing tundoplication, al- 
though it was reportedly present in 33 of 
34 Operated patients in the series of Et- 
tinger e al.» Figure 7, 4 and B, shows an- 
other patient who underwent a Belsev 
Mark IV procedure. A tunnellike sub- 
diaphragmatic segment of esophagus is 
maintained, but no filling defect is seen 
around it. This is possibly explained by the 
lack of filling of the potential fundal space 
surrounding the invaginated esophagus. 


III. GASTROPEXY 


Fixing the stomach to the anterior ab- 
dominal wall under traction has been ad- 
vocated as a surgical treatment for hiatal 
hernia.5*/5 Usually the lesser curvature 
the fundus, or both, are tacked to the left 
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) Finney pyloroplasty. 
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Fic. 12. Three different cases after Finney pyloroplasty. 
side of the antrum and the first part of the duodenum. (4 and B) Typical postpyloroplasty appearance. 
(C) Single large filling defect along greater curvature side of antrum. 


© 


rectus sheath with several sutures. The site 
of the gastrostomy tube has also been used 
for the same purpose.’ Gastropexy 1s done 
with or without other 
cedures (Fig. 6C) and has proven to be an 
effective mode of therapy even when per- 
formed alone. It has been used mostly for 
the correction of paraesophageal hernias 
and is advised for the very elderly and the 
poor-risk patient." Roentgenologically a 
constant filling defect is seen along the 
anterior wall of the fundus, the mucosa in 
its vicinity being intact. It may give the 
impression of being caused by an extrinsic 
mass except that it is not sharply margi- 
nated. Its exact size and location depend 


corrective pro- 
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Note acute angle produced by the greater curvature 


on the part of the stomach selected by the 
surgeon for the gastropexy and on the num- 
ber of sutures used (Fig. 8, 4-C; and 9, 
A-C). Occasionally, the fundus of the 
stomach may be fixed to the undersurface 
of the diaphragm rather than to the ab- 
dominal wall. This produces a similar fill- 
ing defect which is located higher on the 
fundus and more laterally (Fig. 10, 4-C). 


INDIRECT SURGICAL PROCEDURES IN 
THE TREATMENT OF HIATAL 
HERNIA 
I. VAGOTOMY AND PYLOROPLASTY 

Gastric hvperacidity has been found to 
have a relationship to hiatal hernia. There- 
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fore, reducing the peptic activity of gastric 
secretions and improving gastric drainage 
by vagotomy and pvloroplastv, respective- 
ly, have been advocated by some surgeons 
for the treatment of hiatal hernia.? How- 
ever, severe reflux esophagitis has been 
found to occur in patients with low acidity 
or with achlorhvdria,! so that these pro- 
cedures, when performed as the only mode 
of therapy, have shown unpredictable re- 
sults. Since such an approach has actually 
been used as a surgical treatment of hiatal 
hernia, we are including the resulting post- 
pyloroplasty appearance in this discussion. 

In our series, vagotomy and pyloroplasty 
have been performed in conjunction with 
other corrective procedures on the esopha- 
gus, most often an Allison or a modified 
Allison repair. All of these cases had had a 
normal antrum and duodenal bulb pre- 
operatively; therefore, presenting an op- 
portunity of studying the roentgenologic 
appearance of the postpyloroplasty status 
without any preceding deformity of peptic 
ulcer disease. 

The 2 commonly used types of pyloro- 
plasty are the Heineke-Mikulicz and the 
Finney procedures. In the former a longi- 
tudinal incision 3-4 cm. on either side of 
the pylorus is made and then is closed 
transversely (Fig. 11, 47 and B). The latter 
consists of a U-shaped incision in the 
gastro-duodenum about io cm. in length, 
the pyloric canal being its center. The 
pyloric end of the stomach is then anasto- 
mosed to the first part of the duodenum 
and the anterior walls of the incision are 
approximated and sutured (Fig. 11, C- E). 
The object of both types is to enlarge the 
outlet of the stomach. 

Roentgenographically the only distin- 
guishing feature between these 2 pro- 
cedures is that in the Finney type the 
proximal part of the duodenum bears a 
constant and close relationship to the 
antrum of the stomach because these 2 
parts are actually anastomosed to each 
other, thus forming an acute angle (Fig. 
12, 4-C). No such relationship is present 
in the Heineke-Mikulicz pyloroplasty (Fig. 
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13, 4C). The deformity of the antrum 
itself does not have a characteristic åp- 
pearance in the 2 procedures and mav ac- 
tually be very variable. Bloch and Wolf? 
have described in detail the typical con- 
figuration of the postpyloroplasty antrum. 
This consists of a patulous gastroduodenal 
channel with 2 broad ridges on either side 
followed by 2 pseudodiverticula (Fig. 12, 
4 and B). The ridges, marked by surgical 
clips, have been found to represent the 
suture line of the pyloroplastv incision. 
We have found a more atypical appearance 
in our group of cases where a predominant 
single filling defect is present on the lesser 
or on the greater curvature side of the an- 
trum (Fig. 12C; and 13, 4-C). This prob- 
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F1G. 13. Three different cases after Heineke-Mikulicz 
pyloroplasty. (4) Constant filling defect along 
lesser curvature side of the pyloroduodenum. 
(B and C) Predominant filling defect along greater 
curvature side of antrum. 
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FIG. 14. Greater curvature defect after gastrostomy. (4) Three weeks after removal of the gastrostomy 
tube. The defect is fairly smooth (arrow). (B) Same case 6 months later. The defect simulates a gastric 
ulcer (arrow). (C) Another case, 2 weeks after removal of gastrostomy tube. (D) Same case 2 years later. 


The defect became smaller but more irregular. 


ably represents a single "ridge" which has 
resulted from a more eccentric pyloroplasty 
incision. The length of the incision may 
also account for such variability? 

If a hist@ry of previous surgery is not 
available, such atypical filling defects may 
present a diagnostic problem to the radi- 
ologist. À benign tumor can hardlv be 
excluded 1n some cases (Fig. 13, £ and C). 
Ulcers have also been found difficult to 


rule out from such sites,?:? as is illustrated 
in a case (Fig. 12€). (In fact, the latter 
patient has never had an ulcer.) 


II. GASTROSTOMY 
Occasionally a gastrostomy is performed 
in conjunction with vagotomy and pyloro- 
plasty in order to improve gastric drainage 
and prevent gastroesophageal reflux in the 
immediate postoperative period. A perma- 
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nent filling defect along the greater curva- 
ture side of the stomach has been found in 
some of our cases. This defect is usually 
smooth and the surrounding mucosa js 1n- 
tact (Fig. 14, 7 and C). At times this defect 
is not as smooth as expected and mav simu- 
late an ulcer, pancreatic rest or neoplasm 


(Fig. 14, B and D). 
CONCLUSION 


several surgical procedures have been 
devised tor the treatment of the sympto- 
matic hiatal hernia. These have been found 
roentgenologicallv to produce a varietv of 
anatomic alterations, some of which have a 
typical appearance and are easily diag- 
nosed. However, others may have unusual 
appearances and mav simulate tumors or 
ulcers. 

Postoperative roentgenologic examina- 
tion should, therefore, be obtained routine- 
ly in order to provide a baseline for future 
reference. 


Hind S. Teixidor, M.D. 

The New York Hospital- 

Cornell University Medical College 
£25 East 68th Street 

New York, New York 10021 
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TUMORS OF THE DIAPHRAGM* 


By LARRY S. ANDERSON, M.D., and JOHN V. FORREST, M.D. 


ST. LOUIS, MISSOURI 


UMORS of the diaphragm are rare 

lesions which are often difficult to as- 
sess and classify either clinically or roent- 
genographically. Using the word tumor in 
its broadest sense to mean a swelling, this 
paper will classify these lesions of the dia- 
phragm and present some typical roent- 
genographic examples. 


CLASSIFICATION 


Diaphragmatic tumors may be divided 
into the following groups: (1) primary 
benign neoplasms; (2) primary malignant 
neoplasms; (3) secondary malignant neo- 
plasms; (4) cysts; (5) inflammatory le- 
sions: and (6) endometriosis. 


I. PRIMARY BENIGN NEOPLASMS 


Any of the normal tissue components ot 
the diaphragm may give rise to a benign 
neoplasm. Lipomas, fibromas, angiofibro- 
mas, neurofibromas and neurilemmomas 
are the most common tvpes.^??5?? ‘Tissue 
types not normally found in the diaphragm 
may also produce benign tumors in this 
structure. Adrenal cortical adenoma, liver 
cell adenoma, chondroma, hamartoma and 
mesothelioma have all been found in the 
diaphragm.’ 

The roentgenographic appearance 1s non- 
specific and usually consists of a small ir- 
regularity of the diaphragm (Fig. 1). Cal- 
cification, although generally associated 
with an inflammatory lesion, has been 
demonstrated roentgenographically in an 
anglofibroma.?* Benign neoplasms are often 
found only at postmortem examination. 


2. PRIMARY MALIGNANT NEOPLASMS 


The majority of primary malignant tu- 
mors found in the diaphragm are of fibrous 
tissue origin (fibrosarcoma, fibromyosar- 





Fic. 1. Lobulation of the lateral aspect of the left 
hemidiaphragm (arrows) shown to be a lipoma 
at autopsy. 


coma, fibroangioendothelioma) or undit- 
ferentiated sarcomas. Other less common 
malignant tumors include mixed cell sar- 
coma, myosarcoma, rhabdomyosarcoma, 
neurofibrosarcoma, hemangioendothelioma, 
hemangiopericytoma, leiomyosarcoma, 
malignant synovioma and mesenchy- 
momas e 

Of the reported primary tumors of the 
diaphragm, malignant neoplasms predom- 
inate in a ratio of about 60:40.% The ma- 
jority of patients with primary malignant 
diaphragmatic tumors are symptomatic 
with pleuritic chest pain or pain referred 
to the epigastrium.?" 

Local roentgenographic manifestations 
are of an enlarging mass which abuts on 


* Presented asa Scientific Exhibit at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., 


October 3-6, 1972. 


From the Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, Missouri. 
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liG. 2. (4 and B) Leiomyosarcoma of the diaphragm. (Courtesy of Dr. Hyman Senturia, 
Jewish Hospital, St. Louis, Mo.) 


the diaphragm. The mass usually maintains 
an extrapleural configuration (Fig. 2, Z 


and B). 


ye SECONDARY MALIGNANT NEOPLASMS 


Secondary malignant neoplasms of the 
diaphragm may be due to direct invasion 
from adjacent lesions or metastatic spread 
ora vascular channels.*11292125 Metastatic 
disease will roentgenographically resemble 
primary malignant diaphragmatic tumors 
and the knowledge of the known primary 
tumor or a pathologic specimen will be 
needed to make the distinction. 

Examples of direct invasion of the 
diaphragm recorded in the Departments of 
Pathology and Surgical Pathology, Wash- 
ington University Medical Center, include: 
carcinoma of the lung, stomach, pancreas, 
kidney, adrenal, and colon: primary and 
secondary malignancies of the liver (Fig. 
3); chondrosarcoma; disseminated reticu- 
lum cell sarcoma; and Hodgkin’s disease. 

Bloodborne metastatic implants are rare. 
In the few reported cases it is not clear 
whether the implants were visualized 





Fic. 3. Diaphragmatic invasion by a primary 
malignant liver tumor in a 6 year old boy. 
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Fic. 4. Hematogeneous metastasis from an ovarian carcinoma. (4) Roentgenogram from 1967 showing a 
normal diaphragmatic contour. (B) Roentgenogram from 1971 showing interval appearance of a lobu- 


- 


lated tumor metastatic ovarian carcinoma confined to the intramuscular portion of the diaphragm. 


roentgenographically as well as micro- diaphragm are usually limited by the 
scopicallv. They are usually found 1n cases pleura. However, if the pulmonary paren- 
of widely disseminated disease (Fig. 4, 4 chvma is invaded, the roentgenographic 
and. B). *^ appearance is characteristic, since the mar- 

Abdominal malignancies invading the gin of the lesion is irregular and ill-defined, 


G 





Vic. 5. (4 and B) Splenic flexure colon carcinoma invading the lung through the diaphragm. The ill-defined 
margin of the advancing edge (arrows) suggests the lung involvement. 





lic. 6. Diaphragmatic cyst. 


similar to the border of a primary lung 
cancer (Fig. 5, 4 and B). 
4. CYSTS 

Cystic lesions of the diaphragm may be 

acquired or congenital. Trauma with re- 

sulting hematoma and degeneration has 

been reported as a cause of diaphragmatic 

cvsts.^ Simple cysts and fibrous lined 
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(Z and B) Hydatid cyst of the diaphragm with extensive calcification. (Courtesy of Dr. 
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cysts make up another group, the origin of 
which is uncertain (Fig. 6).7 

Congenital cvsts include those of pul- 
monary origin which histologically re- 
semble bronchogenic cvsts or sequestra- 
tions; teratoid cvsts; and mesothelial lined 
cysts. The latter are thought to arise from 
embryonic rests of septum transversum 
and the primitive pleuropericardial and 
pleuroperitoneal coelomic membranes? 1216 


5$. INFLAMMATORY LESIONS 


It is not uncommon for the diaphragm 
to be involved by an inflammatory process 
in the abdomen or adjacent organs. How- 
ever, 1t 1s rare for an inflammatory process 
to present as a primary intradiaphragmatic 
abscess. Hydatid disease and tuberculosis 
rarely may cause inflammatory. tumors of 
the diaphragm.?:2»27.30 

Diaphragmatic involvement by echino- 
coccosis 1s generally secondary to liver or 
lung involvement. It is only at surgery or 
necropsy that primary diaphragmatic ori- 
gin is established.*” Hydatid cysts may 
demonstrate irregular central, scattered 
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Reiter, Universidad Catolica de Chile, Santiago, Chile.) 
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Fic. 8. (4 and B) Diaphragmatic endometriosis in a 32 year old woman with 13 year history of recurrent 
pneumothorax on the right side associated with menses. A right superior partial pleurectomy did not 
prevent pneumothoraces which then became loculated in a subpulmonic position (arrows). Subsequent 


resection of a portion of 
diaphragmatic perforations. 


crescentic or rim-like calcifications and 
thus give a clue to the etiology on the 
roentgenogram (Fig. 7, Æ and 5). 


6. ENDOMETRIOSIS 


Although endometriosis of the dia- 
phragm cannot be seen roentgenographi- 
cally, the clinical history of recurrent 
episodes of spontaneous pneumothorax oc- 
curring on the right side in a woman at the 
time of her menses should suggest this 
diagnosis (Fig. 8, Z and 5). ^^? 

The pathophysiology of recurrent pneu- 
mothorax associated with endometriosis of 
the diaphragm is still unknown. Defects 
in the diaphragm have been associated 
with endometrial deposits; however, at 
surgery the pathology is not always found 
in these patients with catamenial pneumo- 
thorax." 


DISCUSSION 


The roentgenographic appearance of a 
diaphragmatic tumor is generally non- 
specific, and 1n most cases irregularity of 


tendinous diaphragm demonstrated endometriosis associated with three small 


the diaphragm is due to a normal variant 
of diaphragmatic lobulation or localized 
eventration. Intrathoracic lesions adjacent 
to the diaphragm and subdiaphragmatic 
conditions elevating or deforming the dia- 
phragm are also seen commonly. The fre- 
quency with which these normal variants 
and juxtadiaphragmatic abnormalities oc- 
cur and the rarity of diaphragmatic tu- 
mors make the discovery of true tumors 
even more difficult. 

Old roentgenograms and sequential 
studies are most important in the evalua- 
tion of a diaphragmatic irregularity. The 
metastatic Ovarian carcinoma pictured in 
Figure 4, 47 and B, was missed roentgeno- 
graphically until careful comparison with 
old roentgenograms was made. 

Fluoroscopy is the initial approach once 
a diaphragmatic abnormality has been 
noted on the standard chest roentgeno- 
gram. Position in relation to adjacent 
structures, movement of the diaphragm 
and alterations of contour with respiration 
and position are aluated. 
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We have had no experience with the use 
of diagnostic pneumothorax and pneumo- 
peritoneum which, in the absence of ad- 
jacent pleural or peritoneal adhesions, 
would allow one to distinguish an intrinsic 
diaphragmatic lesion from one in adjacent 
structures.! 

Laminagraphy, barium studies, intra- 
venous urographv, bronchography, angiog- 
raphy" and liver-spleen isotope scan- 
nings,* may be helpful in distinguishing 
diaphragmatic tumors from the lesions 
which mimic them. 

Our general policy is to assume that a 
diaphragmatic irregularity is of no sig- 
nificance unless: (a) clinical symptomatol- 
ogy indicates a diaphragmatic lesion; (b) 
serial roentgenograms show a change; or 
(c) there is a definite tumor roentgeno- 
graphically. 


SUMMARY 


Tumors of the diaphragm are classified 
into benign, primary malignant, secondary 
malignant, cystic, inflammatory and endo- 
metriosis. 

Clinical correlation and sequential roent- 
genographic changes are emphasized. 

Roentgenographic examples are pre- 
sented including unusual cases such as 
direct extension into the lung by an ab- 
dominal malignancy, hydatid cyst of the 
diaphragm and catamenial pneumothorax 
associated with diaphragmatic endometrio- 
sis. 


John V. Forrest, M.D. 

Mallinckrodt Institute of Radiology 
Washington University School of Medicine 
gio South Kingshighway 

St. Louis, Missouri 63110 
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[ANALYSIS OF 80 CASES 


by L. L. BRUGGEMAN, M.D., and W. B. SEAMA N MD. 


NEW YORK, NEW YORK 


IVERTICULA of the distal esoph- 

agus, epiphrenic diverticula, are rela- 
tively rare, but are more frequently of 
clinical importance than the common 
traction diverticula of the mid-esophagus. 
Epiphrenic diverticula have a tendency to 
enlarge and are frequently associated with 
neuromuscular dysfunction of the esoph- 
agus, 

We are presenting our experience with 
90 patients with epiphrenic diverticula 
who were seen at the Columbia-Presby- 
terian Medical Center between the vears of 
1954 and 1972. Fifty-one of these were 
studied by cine-roentgenographic tech- 
niques. The pathologic findings on 11 ex- 
cised diverticula will also be discussed. 


DEFINITION 


The epiphrenic segment of the thoracic 
esophagus has been defined as the distal 4 
cm.,* the distal 10 cm.,*15U or the distal 
one-third. Habein e£ 44" were even less 
specific by referring to them as lower 
esophageal diverticula. 

Barrett? in 1933 spoke of 3 types of 
esophageal diverticula; traction, pulsion 
and traction-pulsion. He stated that trac- 
tion diverticula occurred. in the mid- 
esophagus, and were usually secondary to 
an inflammatory process in the carinal 
lymph nodes. These are called true diver- 


Pulsion diverticula are thought to be the 
result of increased intraluminal pressure 
secondary to neuromuscular dysfunction, 
At least this seems to be true for the 
pharyngo-esophageal or Zenker's diver. 
ticula and the evidence is also accumulat- 
ing to support this concept for the patho- 


genesis of colonic diverticula. Pulsion 
diverticula are also called false diverticula 
since they consist only of mucosa and a 
variable amount of submucosa which has 
herniated through a hiatus in the mus. 
cularis propria. 

There have been very few descriptions 
of the pathology of epiphrenic diverticula. 
Janes” described 4 surgically excised diver. 
ticula as pulsion or false diverticula, while 
Goodman and Parnes? stated that epi- 
phrenic diverticula were pulsion in type, 
but then claimed that the wall contained 
all layers of esophagus. Putney and Clerf” 
made a similar comment and said that the 
muscle layer was present, although thin 
and sparse. Quoting Putney and Clerf's 
paper, Habein ef 44" also stated that 
pulsion diverticula were true diverticula. 

Some authors have confused the issue 
even further by speaking of a traction. 
pulsion diverticulum?!5 and have claimed 
that it originally begins as a traction di- 
verticulum, but is subsequently enlarged 
by pulsion forces. To our knowledge, this 
sequence of events has never been docu. 
mented. 

Congenital epiphrenic diverticula do 
exist, but are exceedingly rare, Up to 1962 
there were only 2 well documented, histo- 
logically proven examples reported. Ac- 
cording to Mendl,5 these represent du. 
plications of the esophagus which have 
developed a connection with the esophageal 
lumen and may contain gastric, pancreatic 
or small intestinal epithelium. There js a 
normally developed muscularis propria. 


CLINICAL MATERIAL 


The age of the 80 patients in this series 
ranged from 18 to 88, with 75 per cent be- 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., October 3-6, 1992. 
From the Department of Radiology, Columbia- Presbyterian Medical € enter, New York, New York. 
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tween 41 and 7o years. Eight patients had 
multiple diverticula. The male; female ratio 
was 2 to 3. Small diverticula measuring 3 
cm. or less made up 59 per cent of the 
group, while 25 per cent were larger than 
s cm. (Table 1). This distribution was 
about the same as tor the 149 cases re- 
viewed by Habe e al! 

mon on the right (Table 1); however, it 
was the large diverticula which accounted 
for this right-sided predominance since the 
small diverticula were evenly divided be- 
tween right and left, while 15 of the 19 
large diverticula were on the right. Perhaps 
the aorta and the heart inhibited enlarge- 
ment on the left side. 

The shape of epiphrenic diverticula was 
dependent on their size, position and stage 
of esophageal dynamics. For small diver- 
ticula, the shape varied from broad and 
flat with a poorly defined neck to a rounded 
sac and well-defined neck, as the sequential 
cine frames in Figure 1, -D show. The 
larger diverticula tended to have better 
defined necks and a portion of the sac was 
dependent and acted as a passive reservoir. 
These large diverticula tended to fill either 
concomitantly or preferentially to the more 
distal esophagus (Fig. 2, Z and P). 

The defect in the esophageal wall at the 
orifice of the diverticulum was sometimes 
quite large and ranged in size from 3 to 7 
cm. in the superointerior direction, [t 
tended to be larger with the larger diver- 
ticula. Occasionally, one encountered a 
rather large sac with a very narrow neck; 
these tended to retain the barium and food 
tor long periods. The portion of the di- 
verticulum below the orifice did not empty 
until the patient assumed a recumbent 
position. 

The incidence of hiatal hernia and 
neuromuscular dysfunction is. listed in 
Table ut. The majority of patients with 
small diverticula had either a hiatal hernia 
or neuromuscular dysfunction. The latter 
was characterized by diminished peristaltic 
activity and numerous tertiarv waves--a 
common phenomenon in this age group. 
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Tae l 


DISTRIBUTION ACCORDING TO SIZE OF DIVERTICULUM 


OCCURRING IN $O PATIENTS 


No. of 


Size (cm.) a Per Cent 

Diverticula 

Less than 1 & 6 

ret 47 $3 

Xen 14 if 

| 5-7 E 17 

Greater than 7 7 8 

Sh 100 


Severe neuromuscular dysfunction oc- 
curred in 10 of the 20 patients with large 
(over § cm.) diverticula. Four of these 
could be classified as typical achalasia. The 
others were characterized by aperistalsis 
and significant amounts of residual barium 
in the esophagus after the completion of 
deglutition. 

All 4 patients with lower esophageal 
spasm had small diverticula. 

Tables tv and v correlate the symptoms 
with the size of the diverticulum and the 
presence or absence of associated esopha- 
geal disease. The small diverticulum with- 
out other demonstrable esophageal ab. 
normalities was usually asymptomatic. 
However, if associated esophageal disease 
was present, symptoms were common. It is 
probable that the latter is responsible for 
the symptoms and not the diverticulum. 

All of the patients with large (over 5 cm.) 


Taser H 


DISTRIBUTION OF DIVERTICULA ACCORDING TO 
DIRECTION OF PROTRUSION FROM ESOPHAGUS 


All Small* 


Large* 
Right 45 30 1S 
Lett og zi 4 
Anterior E 2 l 
Posterior 2 » © 
Unknown 3 2 i 
Sh 6 2 


* Small: less than ¢ om. Large: greater than 5 cm. 
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Fic. 1. (4-D) The variable shape of an epiphrenic diverticulum. Four cine frames showing different stages of 
filling and emptying of esophagus and diverticulum. The shape can vary from a broad and flat sac with 
poorly defined neck (4 and B) to a rounded sac with a well-defined neck (C). Note small hiata 
and retrograde filling of esophagus during phase of diverticular emptving (D). 
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tc. 2. (4 and B) Preferential filling of diverticulum before filling of distal 
esophagus. Air-Huid level is in diverticulum (B). 


diverticula had associated esophageal ab- 
normalities (Table v). 

Some patients who had minimal esopha- 
geal motor dysfunction or small hiatal 
hernias without reflux complained of noc- 
turnal regurgitation or regurgitation of un- 
digested tood 3 or 4 hours after a meal if 


À 


TABLE III 


INCIDENCE OF 
IN PATIENTS WITH DIVERTICULA 


ASSOCIATED ESOPHAGEAL DISEASE 


Small* 


Diverticula 


Large* 
Diverticula 


Normal examination | O 2 
Minor neuromuscular 

dysfunction 12 Fi 
Hiatal hernia 24 7 
Achalasia 3 4 
Lower esophageal spasm 4 O 
Unclassified severe neuro- 

muscular dysfunction 2 6 


* Small: less than 5 cm. (60 patients). Large: greater than § cm. 
(20 patients). 


they assumed a recumbent position. This 
was the only symptom which seemed sec- 
ondary to the diverticulum and not due to 
the associated disease. Substernal fullness 
and discomfort on eating might also be re- 
lated to the distention of the sac. The ma- 
jority of the complaints, especially those of 
dysphagia and pain seemed related to the 
associated disease and not the diverticulum. 


TABLE IV 


INCIDENCE OF SYMPTOMS AND 
DISEASES WITH SMALL DIVERTICULA 


IN 60 PATIENTS 


ASSOCIATED 


Associated Associated 


Symptoms Disease Disease 


Absent Present 
Dysphagia O 7 
Regurgitation 2 b 
Substernal pain 9 
Belching, burping, etc. O 4 
Asymptomatic 17 24 


‘TABLE V 


INCIDENCE OF SYMPTOMS IN 2O PATIENTS 
WITH LARGE DIVERTICULA* 


Symptoms No. of Patients 


Dysphagia 


Regurgitation LI 
Substernal pain | 
Belching, burping, etc. 3 
Asymptomatic 3 


* All patients with large diverticula had associated disease. 


The vast majority of diverticula when 
frst seen had reached a stable size. Twenty- 
five cases were re-examined 1 to 12 years 
after the initial study. In only 4 cases did 
they increase in size. Two of these occurred 
in patients with achalasia. During the 
growth of the diverticula, the achalasia 
worsened, as manifested by increasing 


dysphagia, greater dilatation of the esoph- 
agus and more esophageal retention of 
barium (Fig. 3, 4-C). A third case had 
severe neuromuscular dysfunction with 2 
diverticula, both of which enlarged. The 
fourth case is perhaps the first recorded ex- 





L. L. Bruggeman and W. B. Seaman 


OCTOBER, 1973 


ample where a normal eophagus was docu- 
mented prior to the development of a 
diverticulum (Fig. 4, 7 and B). Initially, 
the esophagus showed borderline distal 
narrowing with diminished peristalsis and 
delayed emptying. Dysphagia and regurgi- 
tation were present at this time. Four vears 
later, a large diverticulum with a broad 
neck was found. Again diminished peri- 
with tertiary contractions were 
noted. The mecholyl test and esophagos- 
copy were both negative. No symptomatic 
improvement resulted from bouginage, and 
a repeat barium swallow study showed no 
change. These findings support the concept 
of the acquired nature of epiphrenic diver- 
ticula and that their growth and develop- 
ment are related to esophageal motor dvs- 
function. 


stalsis 


PATHOLOGY 


Eleven diverticula were resected and the 
microscopic sections were reviewed. [n 
every case, the wall of the diverticulum 
lacked a muscularis propria (Fig. £5). A 
well dehned mucosal laver with squamous 





liG. 3. (4-C) An enlarging diverticulum associated with advancing achalasia. (4) Small diverticulum and 
normal caliber esophagus. (B) Four years later, diverticulum has enlarged. (C) Six years later, markedly 
enlarged diverticulum containing food and a dilated esophagus are seen. 
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Fic. 4. (4) Esophagus without diverticulum. (B) Four years later, a large diverticulum has appeared in it. 


epithelium, lamina propria and muscularis 
mucosae was seen. The squamous epi- 
thelium showed hyperplasia of mild to 
moderate degree and some inflammation. 
No areas of ulceration were seen micro- 
scopically; however, 1 case showed ulcera- 
tion on the gross specimen. Three speci- 
mens showed some hvperkeratosis and 
parakeratosis. One specimen showed some 
cellular atvpia, but no malignant changes 
were identified. The muscularis mucosae 
was focallv hvperplastic ranging from 2 to 8 
times its normal thickness and showed 
varying degrees of fibrosis. Beneath the 
muscularis mucosae there was a band of 
connective tissue representing the sub- 
mucosal and adventitial lavers. There were 
scattered areas of mild to moderate inflam- 
mation in the connective tissue laver. The 
total wall thickness measured from o.2 to 
O.5 cm. 

Thus, all of the resected diverticula in 
this series resulted from herniation of the 
mucosal layer through a defect in the 


muscularis propria. They are, therefore, 
"false" diverticula and their mechanism of 
formation is felt to be secondary to pulsion 
forces. 
DISCUSSION 

Once a diverticulum is identified, the 
roentgenographic examination should be 
directed towards two primary. goals. The 
first 1s to clearlv show the diverticular sac, 
neck and esophageal lumen simultaneously 
and maximally distended. This is usually 
best done with the patient recumbent, not 
erect, and with the proper degree of obliqu- 
itv. The length of the defect in the esopha- 
geal wall and the direction of protrusion of 
the neck should be determined because 
these are important landmarks for surgical 
excision. The second goal is to carefully 
examine the esophagus for associated neuro- 
muscular dysfunction and hiatus hernia. 
Peristaltic stripping waves are important 
to identify, for these are absent in achalasia 
and absent in the lower esophagus 1n lower 
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Fic. 5. (4) Roentgenogram of diverticulum with thick wall. (B) Sections through wall of same diverticulum. 


Arrows point to prominent layer of focally hyperpl 


astic muscularis mucosae. The epithelium is intact. 


Below the muscularis mucosae is a thick band of connective tissue without any muscularis propria. 


esophageal spasm. These are best seen by 
following the progression of the bolus fol- 
lowing a single swallow of barium. Re- 
peated swallows will inhibit primary peri- 
stalsis. The esophagus should be studied in 
all stages of filling and emptying. Because 
of the association of neuromuscular dys- 
function, the importance of performing an 
esophagomyotomy on all patients at the 
time of diverticulectomy has been empha- 
sized." The need for this in the presence of 
an otherwise normal esophagus is open to 
question. However, it is extremely im- 
portant for the radiologist to determine 
whether neuromuscular dysfunction is pre- 
sent. 

All 11 resected specimens were felt to 


represent pulsion diverticula which varied 
in size from small to large. The shape of 
small diverticula changed considerably, 
depending on the stage of esophageal dy- 
namics. Habein e al." described a typical 
traction diverticulum of the lower esoph- 
agus as having a broad neck and sac which 
was not dependent. They grouped their 149 
cases Into 97 patients with "pulsion" di- 
verticula and 52 patients with "traction" 
diverticula based purely on morphologic 
roentgenographic appearance. None of 
their cases of traction diverticula was 
studied histologically nor were we able to 
find any histologically proven cases of 
traction diverticula of the lower esophagus 
in the English language literature. 
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One case, of particular interest, had had 
a large pulsion diverticulum resected. The 
diverticulum recurred (Fig. 6) and by its 
morphology should have been a "traction" 
diverticulum. However, this recurrent di- 
verticulum was resected and showed the 
typical microscopic findings of a pulsion 
diverticulum. An esophagomvotomv was 
performed at the second operation and no 
recurrence was noted on follow-up exami- 
nation 8 months later. 

Thus, morphology alone cannot be used 
to distinguish pulsion from traction. di- 
verticula. In addition, pulsion diverticula 
have been reported in the mid-esophagus," 
indicating that position alone is not an 
adequate criterion for distinguishing trac- 
tion from pulsion diverticula. In our ex- 
perience, however, epiphrenic diverticula 
would appear to be pulsion diverticula in 
almost all instances except the very rare 
congenital diverticulum. 

It seems probable that neuromuscular 
dysfunction is an important factor in en- 
larging the diverticula. This was personally 
observed in 2 cases of achalasia mentioned 
earlier. Under these conditions, with a 
functional obstruction distal to the di- 
verticulum, a swallowed bolus entered the 
low pressure diverticular sac with rapidity 
as a result of gravitv and failure of distal 
esophageal relaxation. This is felt to be a 
major factor in causing the growth of these 
diverticula. Another important factor in 
achalasia may be the hydrostatic pressure 
from the column of fluid and 
which is present for long periods in the 
dilated esophagus of these patients. 

These factors were not present in lower 


food sac 


esophageal spasm and it is interesting to 
note that our 4 cases of this disease all had 
small diverticula (Table mi). The distal 
esophagus in these patients was not dilated, 
but was in a state of spasm. As we can see in 
Figure 7, 4 and B, the diverticulum oc- 
curred within the area of spasm. Despite 
elevated pressures, the mechanical force 
of the swallowed bolus entering the di- 
verticulum was not present, as the region 
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Fic. 6. Recurrent diverticulum. Cine frame showing 


flat, broad-based diverticulum which recurred 


after simple resection. Reoperation and removal 
showed a recurrent false pulsion diverticulum. 


of spasm served to partially obstruct flow 
above the level of the diverticulum. Thus, 
these diverticula were not prone to en- 
largement. 

The factors responsible for association of 
small and large diverticula with hiatal 
hernia are obscure. 

[t has been stated in the literature that 
the distended dependent sac of a pulsion 
diverticulum obstructs the distal esopha- 
gus causing dysphagia.!^" Putney and 
Clerf stated that the main reason for 
removing these diverticula was to relieve 
the symptoms of esophageal obstruction. 
Review of our material failed to confirm 
these statements. There may be slight dis- 
placement of the esophagus around the sac, 


RIG: 7, 


functional obstruction in the distal esophagus. 
lectomy. Symptoms also unchanged. 


but its lumen was never significantly nar- 
rowed or obstructed by the sac. The swal- 
lowed bolus distended the esophagus at and 
below the level of the diverticulum. The 
lack of dysphagia in patients who had no 
associated esophageal disease (Tables rv 
and v) supports this concept. 

Symptoms referable to the esophagus in 
patients with esophageal diverticula should 
arouse suspicion of associated esophageal 
disease. With diverticulectomy alone, there 
has been a significant rate of recurrence and 
failure to relieve symptoms. Of the 
patients in our series who had diverticulec- 
tomy alone, 1 died and 3 had persistent 
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G7 and B) Diverticulum associated with lower esophageal spasm. 
within the area of spasm in the distal esophagus. 
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(£A) A small diverticulum is seen 


The proximal esophzgus is dilated secondary to the 
(3) No change in the associated disease after diverticu- 


symptoms. This again suggests that the 
symptoms are usually not secondary to the 
diverticulum, 

There have been 9 cases of carcinoma 
originating in an epiphrenic diverticulum 
reported in the world radiologic litera- 
ture. [t is doubtful whether this indicates 
a predilection for neoplasia, although it is 
conceivable that the stasis and chronic in- 
tection that occur in the larger sacs might 
predispose to the development of a malig- 
nancy. Ulceration and perforation have 
also been described. 

Differential. diagnosis is not difficult. 
Extreme esophageal redundancy such a 


3 
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occurs in advanced achalasia or a hiatus 
hernia might conceivably simulate a large 
diverticulum. The pseudodiverticula asso- 
ciated with lower esophageal spasm are 
transient phenomena. The diagnosis can 
occasionally be inferred from a chest 
roentgenogram on the basis of a rounded 
mass in the right cardiophrenic angle con- 
taining an air-fluid level (Fig. 8, ,7-C). A 
hiatal hernia is only rarely found on the 
right side. 


l'1G. 8. (/2-C) Plain film chest roent- 
genograms of typical large epi- 
phrenic diverticulum. (4) Note 
position of density in right cardio- 
phrenic angle. (B) Note retrocar- 
diac position and air-fluid level. 
(C) Barium-filled diverticulum. A 
hiatal hernia is rarely located on 
the right side. 


SUMMARY 


The clinically important diverticula ot 
the thoracic esophagus occur in the epi- 
phrenic region. The vast majority are pul- 
sion diverticula secondary to herniation of 
the mucosa through the muscularis propria. 

Large diverticula may be symptomatic 
and are associated with hiatal hernia or 
neuromuscular dysfunction of the esoph- 
agus, Small diverticula are asymptomatic 
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except when associated esophageal disease 
Is present. 

Careful evaluation of the esophagus for 
the presence of associated disease is essen- 
tial. 

Surgery should be directed towards the 
associated disease as well as the removal of 
the diverticulum. 


William B. Seaman, M.D. 
The Presbyterian Hospital 

in The City of New York at 
Columbia-Presbyterian Medical Center 
622 West 168th Street 
New York, New York 10032 


The authors wish to express their grati- 
tude and indebtedness to Dr. karl Perzin, 
Associate Professor of Surgical Pathology, 
for his help in the interpretation of the 
histologic material. 
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ANGIOGRAPHIC DEMONSTRATION OF BLEEDING 
GASTRIC LEIOMYOMAS* 


By STEPHEN W. SCHOENBAUM, M.D., SEYMOUR SPRAYREGEN, M.D., 


ELINOR S. KRON, M.D., and STANI 


LEY S. SIEGELMAN, M.D. 





BRONX, NEW YORK 


EIOMYOMAS are the most common 

4 benign gastric tumors other than ade- 
nomatous polyps. Approximately one-half 
of the patients with gastric leiomyomas 
present because of ulceration of the over- 
lving mucosa. In the largest series of gastric 
leiomvomas? 42 per cent of the patients had 


manifest massive upper gastrointestinal 
bleeding. 


We have recentlv identified the bleeding 
sites in two patients with ulcerated gastric 
leiomyomas. We believe that these are the 
first recorded cases in which active bleeding 
from these tumors has been demonstrated 
angiographically. 

REPORT OF CASES 

Case 1. A 30 year old man presented to 
the emergency room of Montefiore Hospital 
and Medical Center with massive vomiting of 
bright red blood following a weekend of moder- 
ate alcohol ingestion. There was no past history 
of abdominal pain or dyspepsia. His initial 
hematocrit was 37 per cent. Mallory-Weiss 
syndrome, gastric ulcer, and erosive gastritis 
were the diagnoses considered. 

Endoscopy revealed extensive bleeding in the 
area of the gastric fundus, but no mass was 
visualized. 

Endoscopy was followed by celiac angiogra- 
phy which showed extravasation of contrast 
material from branches of the left gastric artery 
in the gastric fundus. A tumor blush surrounded 
the extravasated contrast material (Fig. 17). 
Massive hematemesis occurred several times 
during the angiographic procedure. 

The patient’s hematocrit fell to 31 per cent 
despite 8 units of packed cells and 2 units of 
fresh, frozen plasma. 

At operation, 8 hours after admission, a 
leiomyoma was identified which arose from the 
anterior wall of the fundus of the stomach. A 
large ulceration was noted at the apex of the 


— 


leiomyoma (Fig. 18). A wedge resection of the 
tumor was performed. 

The patient was discharged 10 days later in 
good condition. 


Case n. A 67 year old housewife presented 
with hematemesis. She had no prior history of 
other symptoms. Her blood pressure was 130/ 
zo mm. Hg, with orthostatic hypotension. Her 
hematocrit was 25 percent. Physical and labora- 
tory data were otherwise negative. 

Celiac angiography showed a well circum- 
scribed tumor blush appearing in the arterial 
phase (Fig. 24). The late arterial phase showed 
a collection of extravasated contrast material 
within the tumor blush (Fig. 25). 

The patient was transfused with s units of 
blood over 24 hours, but her hematocrit re- 
mained at 26 per cent. 

Surgery revealed an intramural leiomyoma 
in the fundus of the stomach with central 
ulceration, A partial gastrectomy was per- 
formed. 

The patient recovered uneventfully. 


DISCUSSION 


Because intramural gastric leiomyvomas 
frequently present with massive upper gas- 
trointestinal bleeding, they are often con- 
fused clinically with other causes of hema- 
temesis such as Mallory-Weiss syndrome, 
erosive gastritis, and benign gastric ulcer. 
Angiographic evaluation 1s often requested 
despite the fact that most intramural gas- 
tric tumors can be identified in upper gas- 
trointestinal series. 

Most gastric leiomyomas will show a 
sharply circumscribed area of hy pervascu- 
larity during the capillary phase of celiac 
angiography. Some caution must be exer- 
cised in interpretation, however, since a 
vascular blush is seen normally in the gas- 
tric fundus during angiography. Super- 
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liG. 1. Case 1. (4) Celiac angiogram; late arterial phase. Tumor blush (open arrows) in the gastric fundus. 
Central extravasation of contrast material (arrowhead). (B) Surgical specimen. Submucosal leiomyoma 


with large central ulceration (open arrow). 


Imposition of vascular blushes in the tail of 
the pancreas, the spleen, or in accessory 
splenic tissue might also cause confusion. 
Two of § patients with gastric leiomvomas 
studied by Reuter e? al? had no angio- 
graphic abnormalities. To our knowledge, 
all other reports of angiographically dem- 
onstrated leiomvomas showed a well cir- 
cumscribed area of hvpervascularity.! ^ 
Although they are similar histologically, 
gastric leiomyomas seem in general to be 
less vascular angiographically than leio- 
myomas in the small intestine.! This might 
merely be a technical factor related to the 


small amount of contrast material delivered 
into the left gastric artery on celiac artery 
injection, The tumor blush might also be 
more difficult to detect on angiograms be- 
cause of superimposition of normally hyper- 
vascular structures in the left upper quad- 
rant of the abdomen. 

The presence of large supplying arteries 
and draining veins with arterial-venous 
shunting is evidently not a constant finding 
in gastric leiomvomas as opposed to small 
bowel leiomyomas. These findings were not 
present in our cases. 

The mechanism of ulceration in intra- 





lic. 2. Case ir. Celiac angiogram. (4) Arterial phase. Well circumscribed tumor blush, region of gastric 
fundus (open arrows). (B) Late arterial phase. Extravasated contrast material (arrow) from bleeding ulcer 


within the tumor mass. 
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mural gastric tumors has been described by 
Siegelman ef a/.? The lesions by virtue of 
their submucosal growth stretch the over- 
lying gastric mucosa with resultant ulcera- 
tion. 

The present report is the first demon- 
stration, to our knowledge, of intraluminal 
extravasation of contrast material from a 
gastrointestinal leiomyoma. The associa- 
tion of intraluminal leakage of contrast 
material with a sharply demarcated tumor 
blush should suggest this diagnosis. 


SUMMARY 


Two patients with intramural ulcerated 
leiomyomas in the fundus of the stomach 
who presented with massive upper gastro- 
intestinal bleeding were studied by celiac 
angiography. 

The angiograms demonstrated both in- 
traluminal extravasation of contrast mate- 
rial from the ulcer and a tumor blush sur- 
rounding the ulcer. This combination of 
uleer and tumor stain suggests the diag- 
nosis of bleeding intramural leiomyoma. 
However, one must exercise caution in 
view of the normal structures in the left 
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upper quadrant which can produce a tumor 


blush. 


Stephen W. Schoenbaum, M.D. 
Department of Radiology 

Montefiore Hospital and Medical Center 
111 East 210th Street 

Bronx, New York 10407 
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PHYTOBEZOAR FORMATION AND FOOD BOLI 


by LEE F. ROGERS, M.D.. EDWARD K. DAVIS, M.D.i and THOMAS S, HARLE, MLDS 


HOUSTON, TEXAS 


"Once again, it may be said that food which enters as a friend may become an 


* à +? 
enemy in our midst. 


BEZOAR is defined as a calculus or 

* concretion found in the stomach and 
intestines. They are relatively frequent in 
ruminants, particularly goats and an- 
telopes. The term “bezoar” is derived from 
the Arabic or Persian meaning “antidote 
or antipoison."" For centuries thev were 
prized for their supposed medicinal and 
magical properties. Gastric bezoars are in- 
frequently encountered in the general’ pop- 
ulation. In an exhaustive review of the 
literature, DeBakey and Ochsner!” com- 
piled 266 cases in 1938. Surprisingly, there 
have been 28 cases*!»29 2325,20 reported 
since 1949 in individuals who have under- 
gone some form of gastric surgery, par- 
ticularly partial. gastrectomy. Likewise, 
obstruction of the small bowel by food sub- 
stances must be considered unusual in the 
general population; Ward. McQuaid?!. re- 
ported 174 cases, involving 45 different 
foodstuffs, collected from the world litera. 
ture in 1950. In individuals who have un- 
dergone gastric surgery, however, there are 
now reports of more than 130 cases of 
small bowel obstruction caused by phyto- 
bezoar occlusion of the intestinal lumen. 
Most cases of postgastrectomy bezoar 
formation have been reported in the past 
20 years. The increased incidence mirrors 
the increased use of partial gastrectomy in 
the treatment of intractable ulcer disease. 
This report presents our experience with 
10 cases of bezoar formation occurring in 10 
patients following various forms of gastric 


* p 
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resection, gastroenterostomv or pvloro- 
plasty and vagotomy collected in a 6 vear 
period from the greater Houston area. 

Human bezoars are commonly divided 
Into 3 types: trichobezoar; phytobezoar: 
and concretion. A trichobezoar or "hair 
ball” is comprised of ingested hair and 
found chiefly in women and children. In 
view of current hair stvles, we await new 
reports of cases in adult males. Phyto- 
bezoars are composed of vegetable matter. 
The most common variety is formed fol. 
lowing the ingestion of unripe persimmons 
and has been given the term “diospyro- 
bezoar"!" after the generic name of the 
wild persimmon tree, Diospvron. Concre- 
tions are masses of an inorganic substance, 
These are found most commonly in painters 
who drink their materials for their alco- 
holic content. The gums and resins con. 
tained in these materials precipitate within 
the stomach and form conglomerate 
masses. Paraffin, tar, shellac, asphalt and 
certain medicinal salts have been reported 
to form concretions.? ? Surprisingly, bezoars 
of meat have not been reported either 
within the stomach or small bowel. 

The chief constituent of bezoars found 
in the postgastrectomy stomach or small 
bowel is the fibrous, pithv component of 
fruits and vegetables. These congeal to 
form masses, entrapping a variable amount 


t 


of stems, seeds, fruit skin, and fat globules. 
This conglomerated mass of fiber then be- 
comes coated by gastric mucus secretions. 
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These phytobezoars vary in size, color, 
consistency, and number. They mav be 
large enough to fill and distend the gastric 
remnant or grape-sized and easilv over. 


looked; they vary from rubbery and firm 
to mushy and soft in consistency; from 
greenish to vellow to brown in color; and 
although usually single, up to 4 or $ sep- 
arate masses mav form, 

Some authors have objected to the use of 
the term phytobezoar for all of these 
masses,!^??5" [t is their belief that a true 
bezoar must, by definition, be compacted 
and hard in consistency and show some 
ettects of digestion. Certainly this strict 
usage of the term would exclude many 
masses of fiber found in the postgastrec- 
tomy patient. They further state that the 
designation "food bolus" would be more 
exact. We consider both terms valid. It is 
quite likely that the difference between the 
21s only a matter of time; the longer they 
reside within the stomach, the more com- 
pacted they become. Their etiology and 
basic content are the same. We shall 
utilize the term phvtobezoar for all. 

In postgastrectomy patients over 80 per 
cent of phytobezoars^-*" have consisted 
of the retained, fibrous pith of oranges. This 
contrasts with the predominance of dio- 
spvrobezoars, or persimmon bezoars, in the 
nongastrectomized individuals. Persimmon 
bezoar formation has geen reported follow. 
ing gastric surgery, ®t however. Sauer- 
kraut, grapefruit, Brussel sprouts, coconut, 
apples, figs, dried fruits, potato skins, 
artichoke and dandelion greens have been 
impheated.® A concretion of antiacids has 
been reported.’ 

Walk?" described the first case of phyto- 
bezoar within a gastric remnant in 1949. 
The largest series, 5 cases, was reported by 
Szemes and Amberg.?? Twenty-eight cases 
have appeared in the literature prior to this 
report, 13 following Billroth I and 11 
Billroth II procedures. Moseley reported 
the only previous case following vagotomy 
and pyloroplasty. In three,” phytobezoar 
formation followed vagotomv in individuals 
who had previously undergone gastric re- 
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sections, In the remaining three’? the na- 
ture of the surgery could not be determined. 

Once formed within the stomach a bezoar 
may pass into and obstruct the small 
bowel. The nondigested fibrous pith of re- 
cently ingested food, a food bolus, may 
do likewise. The usual site of obstruction? 
is in the terminal ileum 30 cm. to 100 cm. 
proximal to the ileocecal valve, the nar- 
rowest portion of the bowel. The point of 
obstruction in reported series has varied 
from the ligament of Treitz to the terminal 
ileum,* however. This complication was 
first reported bv Seifert?! of Germany in 
1930. The offending foodstuff was, appro- 
priately enough, sauerkraut. Smithwick 
and Mallory” reported the first case in the 
English literature in 1942. Norberg" re- 
ported the largest series, 26 cases. The total 
number reported to date would exceed 130 
cases. D his is more likely to occur following 
à Billroth II than a Billroth I type gas. 
trectomy, presumably because of the larger 
size of the stoma. Delrio ef al." reported 
the first case following gastroenterostomy 
alone in 1944. There are 3 other similar 
cases reported. In a special category are 
3 cases of fungus ball formation within the 
gastric remnant reported by Borg e£ a/? in 
1966. Thirteen! ?* additional cases have 
since been reported. We have no experience 
with this entity. 


MATERIAL 


The 10 patients, 5 males and 5 females, 
in the present series ranged in age from 36 
to 71 vears, averaging $9.8 vears. Three 
patients had previously undergone a Bill. 
roth I type gastric resection; 2 each a 
Billroth Il. gastric resection, gastroen- 
terostomy, and hiatal hernia repair with 
vagotomy and pvloroplastv; and 1 a 
Whipple procedure for a carcinoma of the 
ampulla of Vater. All except the latter had 
a bilateral vagotomy. In 8 the bezoar was 
gastric in location and in 2 a small bowel 
obstruction was present. Both of the latter 
followed gastroenterostomies and vago- 
tomies without gastric resection, The time 
elapsed between the surgical procedure and 
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discovery of the bezoar ranged from 4.5 
months to 10 years, averaging 30 months. 
The duration of symptoms in the cases of 
gastric bezoars varied from Io hours to 4 
months averaging 7.5 weeks. One was en- 
tirely asymptomatic. In the 2 cases of 
small bowel obstruction, symptoms were 
present for 18 hours and 4 days, respec- 
tively. The clinical features aresummarized 
in Table 1. The nature of the offending 
foodstuff is known in only 3 patients in 
the present series, oranges in 2 and pine- 
apples and cantaloupes in the other. This 
is believed to reflect our prior lack of 
knowledge concerning the necessity of 
dietary restrictions. 


SYMPTOMS 


The character of the symptoms depends 
upon the site and size of the bezoar. Once 
a small bowel obstruction 1s established, it 
is manifest by the typical symptoms of 
nausea, vomiting, and crampy abdominal 
pain. On occasion the focus of pain mi- 
grates across the abdomen suggesting pas- 
sage of the bolus; otherwise, there is 
nothing to suggest the specific etiology of 
the obstruction. 
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Bezoars within the gastric remnant may 
be entirely asymptomatic, particularly 
when small. Usually they are associated 
with a sensation of fullness, early satiety, 
eructation, nausea, vomiting, and/or epi- 
gastric or left upper quadrant pain. The 
symptoms result from a reduction in the 
gastric volume due to encroachment upon 
thelumen and retardation of gastric empty- 
ing by occlusion of the stoma. The latter 
may assume a ball-valve mechanism. This 
may be intermittent accounting for the 
periodicity of symptoms in some cases, or 
the bezoar may impact, completely ob- 
structing the gastric outlet. Blood loss,?^?5 
either acute or chronic, 1s rarely encoun- 
tered and, when present concomitantly, 
other causes should be excluded. The 
bezoar may erode the gastric mucosa or 
become adherent to it, resulting in bleeding 
as it breaks free.” One case in the present 
series was associated with bright-red bleed- 
ing per rectum. This proved to be secon- 
dary to colonic diverticular disease. The 
bezoar was asymptomatic and its dis- 
covery was incidental. At gastroscopy 
there was no evidence of mucosal erosion 
within the gastric pouch. 


TABLE I 


PHYTOBZZOAR FORMATION 





Age Surgi Time Elapsed 
Case No. and urgical Surgery to Treatment Remarks 
Cix Procedure Peroni 
Gastric 
I. JC 62 M | Billroth I IO years Diet Only Oranges 
II. WR | 36 M | Biliroth I 6 months Papain Oranges 
III. GW | 71 E | Billroth I 23 months | Papain — 
IV. BB |46F | Billroth II 5 months Papain, cellulose | Enzymes failed 
and surgery 
V. AB | 69 M | Billroth IT 15 months Endoscope Pineapples, cantaloupes 
Vi. IH 67 F | Vagotomy and 4.5 months | Papase — 
pyloroplasty 
VII. AS 60 F | Vagotomy and 4.5 months | Endoscope and — 
pyloroplasty lavage 
VIII. VW | 61 M | Whipple 32 months Endoscope and Carcinoma of ampulla 
papain of Vater 
Small Bowel 
IX. WC | 69 M | Gastroenterostomy | 5 years “Milked” into Distal ileum 
cecum 
X. TM | 57 F | Gastroenterostomy | 2 years Enterostomy Mid jejunum, several 


masses present 
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ROENTGENOGRAPHIC FINDINGS 

The radiologist 1s primarily responsible 
for the diagnosis of bezoars in the gastric 
remnant. They present as mottled, movable, 
filling detects (Fig. 14; 24; and 44) within 
the barium filled gastric pouch.?*^?^?? [n 
the upright position they float, in an ice- 
berg-like fashion, in the barium column 
with a small, arcuate edge of the mass 
protruding above the level of the barium 
(Fig. 15). If sufficiently large, the barium 
column may split as it enters the stomach, 
flowing over the surface of the bezoar. The 
filling detect is usually sponge-like in char- 
acter as the barium becomes enmeshed in 
or adherent to the surface of the bezoar 
(Fig. 45; and 54). We have found it help- 
tul to have the patient drink 6 to 8 ounces 
of water or, better vet, a carbonated 
beverage following the barium suspension. 
The bezoar then stands out in excellent 
contrast furnished bv the enmeshed and 
adherent barium against the water and air 
density of the gastric content (Fig. £7). 
On delayed roentgenograms the bezoar 
may be identified by the entrapped barium. 
They may vary slightly in shape during 
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the examination due to their compressibil- 
ity and, in part, due to their movement 
and presentation of varying profiles (Fig. 
4, 5 and C). More than one bezoar may 
be present,” rarely more than 3. Since the 
bezoar lies free within the lumen, barium 
will cover all margins of the filling defect 
(Fig. 1,7; 24; and 44). On occasion it will 
be partially adherent to the gastric wall. 
This results in a restriction of motion and 
a contour defect of the gastric wall at the 
adherent margin of the mass. 

The roentgenographic findings in the 
presence of a small bowel obstruction from 
a phvtobezoar are nonspecific (Fig. 6, 4 
and 5). One one occasion? the proximal 
margin of the occluding bezoar was out- 
lined by a column ot air within the bowel. 
Small bubbles of air may become en- 
trapped within the bezoar allowing its 
identification, usually retrospectively, 
within the bowel (Fig. 6C). 

When first encountered the bezoar might 
be readily dismissed as retained tood par- 
ticles;^?* this, despite repeated denials by 
the patient of any recent food ingestion. 
Although rather amorphous in appearance, 





ic. 1. (4) Case r. Asymptomatic 62 year old male 10 years following Billroth I procedure. Note mottled 
appearance of bezoar. (B) Case 11. A 36 year old male 6 months following Billroth I procedure with 12 hour 
history of right upper quadrant pain. Upright roentgenogram demonstrates arcuate edge of bezoar pro- 


truding above the barium. 
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lic. 2. (4) Case tv. A 46 year old female with a 4 month history of intermittent nausea and vomiting 6 
months following Billroth II procedure. Note mottled appearance of large bezoar filling gastric remnant. 
(B) A 30 minute delayed roentgenogram demonstrating bezoar by adherent, retained barium. 





Itc. 3. (4) Case v. A 69 year old male with a 3 week history of left subcostal sensation of fullness and early 
satiety rs months following a Billroth II procedure. The bezoar has become impacted in the stoma creating 
a gastric outlet obstruction. (5) The bezoar was disrupted and dislodged utilizing the biopsy instrument 
of a gastroscope. This follow-up examination demonstrates the absence of the bezoar, the adequacy of 
the stoma and residual mucosal edema. (Courtesy of Dr. Herbert Loyd.) 
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Fic. 4. (4) Case vi. A 67 year old female, 4.5 months following vagotomy and pyloroplasty, presented with a 
12 hour history of nausea and vomiting. A large, mottled filling defect coated on all surfaces by barium 
was demonstrated. (B) Case vir. A 60 year old female, 4.5 months following vagotomy and pyloroplasty 
with intermittent nausea and vomiting of 3 months' duration. In the right anterior oblique projection 
the upper margin of the bezoar stands out well against the fundal air. (C) In the anteroposterior projection 
the inferior margin of the bezoar extends below the barium filled fundus. This case demonstrates the 
mobility and occasional variability in shape of bezoars. (Courtesy of Dr. Thomas Gillespie.) 
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l'1G. 5$. (4) Case vir. A 61 year old male 2 
vears and 8 months following a Whipple 
procedure for carcinoma of the ampulla 
of Vater with a 2 month history of epi- 
gastric pain. The bezoar protrudes into 
the air-filled fundus in the right anterior 
oblique projection. (B) Following the 
ingestion of water the bezoar is demon- 
strated by barium adherent to its surface. 
(C) Repeat examination following endo- 
scopic disruption of the bezoar and re- 
peated gastric lavages demonstrating 
adequacy of stoma and absence of 
bezoar. (Courtesy of Dr. Gerald Dodd, 
Jr.) 


the phytobezoar will move as a single unit 
or ball when palpated. Recently ingested 
food should divide and mix when palpated 
at fluoroscopy. Should any doubt exist, the 
examination should be repeated, preferably 
following gastric suction and lavage. If the 


OCTOBER, 197 







hlling defect persists, the diagnosis is con- 
firmed. 

The differential diagnosis includes jeju- 
nogastric intussusception, recurrent or pri- 
mary carcinoma of the stomach and su- 
tural defects at the stoma. Jejunogastric 
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Fic. 6. (4) Case 1x. A 6g year old male 5 
vears following a gastroenterostom y with 
a 4 day history of nausea and vomiting. 
Roentgenogram demonstrates gastroen- 
terostomy. (B) This roentgenogram was 
obtained 48 hours following the upper gas- 
trointestinal series. The barium remains 
within dilated loops of small bowel. The 
obstructing bezoar in the distal ileum is 
not identified. (C) Case x. A 57 year old 
female 2 vears following gastroenterostom v 
with an 18 hour history of nausea and 
vomiting. Supine abdominal roentgeno- 
gram demonstrates dilated loops of small 
bowel. Multiple bezoars within the je- 
junum and stomach were found at laparot- 
omy identifiable, retrospectively, by the 
mottled appearance of entrapped air. 


intussusception is identified by the pres- wall. Sutural defects are smooth, rounded, 
ence of the coiled-spring appearance of the small, filling defects located at and fixed to 
intussuscepted jejunal loops. Carcinoma is the stoma. Fungus balls? appear to mimic 
distinguished by the presence of an irregu- phytobezoars exactly, requiring gastro 
lar surface, denoting mucosal destruction, scopy and culture for identification, 

and a broad contour defect at its base 1n- Gastroscopy is the next logical step in 
dicating that it has arisen from the gastric confirming the diagnosis. The phytobezoar 
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presents as a movable, greenish-yellow 
mass covered with a gel-like membrane. 
Confirmatory biopsies may be obtained. 
Gastroscopy was performed in 6 of the 8 
cases of gastric phy tobezoars in the present 
Series, 


TREATMENT 


Once diagnosed there are many ap- 
proaches to the treatment of phy tobezoars, 
dependent, in part, upon the urgency of the 
clinical situation. A small bowel obstruc- 
tion must be relieved by surgery. Upon 
locating the obstructing bolus it may either 
be removed cia enterotomv or “milked” 
into the cecum manually,® thus obviating 
opening the bowel. The only precaution is 
to search for and exclude other bezoars or 
boli located more proximally,” as is occa- 
sionally the case. It is conceivable that 
these might cause a second obstruction in 
the postoperative period. 

In one case in the present series the of. 
fending bezoar was located in the distal 
ileum and “milked” into the cecum, and in 
the other case in the mid-jejunum. The lat- 
ter was associated with adhesions requiring 
lysis and the bezoar was removed eva en- 
terostom v. 

The treatment of gastric phvtobezoars 
has been highly variable, as in the present 
series. Surgery is reserved for only those 
who fail to respond to more conservative 
measures. These measures are dietary re- 
strictions, administration of enzymes, and 
endoscopic disruption and lavage. The 
most common treatment is the administra. 
tion of an enzyme, usually raw papain in 
the form of Adolph's meat tenderizer as 
first suggested by Dann et al’ Refined 
papain, papase,!® may also be utilized. Its 
effectiveness is increased by the simul- 
taneous administration of sodium bicar- 
bonate," a mucolvtic agent. This dissolves 
the mucoid capsule of the bezoar and al- 
lows more rapid contact between the en- 
zyme and the mass. Papain is a proteolytic 
enzyme and it is reasonable to question 
why it should be efficacious in the enzyma- 
tic destruction of a mass composed pri- 
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marily of cellulose. Certainly, experience 
has proven it effective. It has been sug- 
gested that there must be protein bonds be- 
tween the cellulose fibers of the phyto- 
bezoar which are disrupted by papain,’ 
Ananase* and cellulase!" have been utilized 
successfully in the treatment of gastric 
phytobezoars. The enzymatic action of 
both is directed against cellulose. 

The biopsy instrument of the gastro- 
scope can be utilized to tear apart a bezoar. 
The resulting small fragments will then 
either pass into the small bowel or are re- 
moved by subsequent repeated lavages. 
Finally, placement of the patient on a low 
residue diet has also proven effective in 
some cases.^? This is not readily explained; 
possibly it represents a "spontaneous dis- 
appearance" into the small bowel or in. 
dicates that the gastric remnant is capable 
of digesting verv small amounts of fiber 
daily. In any event it would seem that the 
use of enzymes and sodium bicarbonate 
would be equallv as conservative and more 
judicious. 

Since gastroscopy is commonly employed 
in the diagnosis, it has become common 
practice to attempt to disrupt the bezoar 
at the time of gastroscopy and follow this 
with repeated gastric lavages and/or en- 
zyme administration. A repeat barium 
examination is then utilized to confirm the 
disappearance of the bezoar (Fig. 3B; and 
£C. 

In the present series 3 were broken up 
by the biopsy instrument and were elimi- 
nated by subsequent passage. In 1 this was 
assisted bv lavage. Four patients were 
treated with enzymes, 3 successfullv, two 
utilizing. Adolph's meat tenderizer and 
one papase. In the unsuccessful case the 
bezoar was quite large, papain was used 
initially and then cellulase. Sodium bi- 
carbonate was not utilized. This might 
have led to the failure. The bezoar was 
subsequently removed by gastrotomy. 


DISCUSSION 


The performance of a partial gastrec. 
tomy with or without an associated vagot- 
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omy results in profound changes in gas- 
tric physiology. Hydrochloric acid. secre- 
tion is markedly reduced if not eliminated. 
The pyloric and antral portions of the 
stomach normally function as a churn, 
mixing and mechanically disintegrating 
food particles. The body and fundus par- 
ticipate very minimally in this function. 
Therefore, this function is eliminated when 
the pylorus and antrum are excised. Vago- 
tomy results in a further reduction in acid 
secretion. and decreases gastric tone for 
prolonged periods. Schlang and Mc Henry? 
have demonstrated i vitro that both HCI 
and mixing or agitation of gastric content 
are essential for the digestion and disin- 
tegration of fibrous foods, particularly 
oranges. These undigested fibers may then 
congeal to form masses which become 
coated bv the mucus secretions of the 
stomach forming a phytobezoar. 

Proper mastication also plays a role. 
Many individuals found to have a phyto- 
bezoar within either stomach or small 
bowel have poor dentition or prove to have 
recently swallowed or bolted whole seg- 
ments of oranges or large portions of other 
offending foodstuffs prior to the onset of 
svmptoms. Finally, an injudicious diet or 
dietarv indiscretion creates or compounds 
the problem.* The single or repeated inges- 
tion of excessive amounts of foodstuff is 
not required. The frequent or even occa- 
sional ingestion of fibrous foods, such as a 
single orange 3 times per week, may suf- 
fice. Fibrous foods, particularly citrus 
foods, should be completely excluded from 
the diet. Many patients are unaware of 
this danger and have not been forewarned 
of the possible complications. Should the 
radiologist mistake a phytobezoar for re- 
cently ingested food, the patient may un- 
knowingly be allowed to continue eating 
fibrous foods and ultimately suffer the 
consequences. 

In short, phytobezoars are formed in 
the gastric remnant due to physiologic 
alterations created by the surgery and 
compounded by dietary indiscretion and 
improper mastication of fibrous foodstuffs. 
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In most cases the size of the stoma is 
perfectly adequate for the passage of food 
that is 3.0 cm. to 4.0 cm. in diameter (Fig. 
3B; and £C). Stenosis or a small stoma 1S 
the exception’ ® and does not appear to be 
a common factor in phvtobezoar forma- 
tion. Similarly, adhesions’ play only a 
small role in the obstruction of the small 
bowel caused by phytobezoars or food 
boli. In an exceptional case the lumen will 
be sufficiently compressed by an adhesion 
to prevent passage of the bezoar or food 
bolus (Case x). 

Many authors^*? believe that post- 
gastrectomy patients are particularly prone 
to transient obstructions of the small bowel 
during the passage of food boli. These re- 
spond to conservative measures; 7.e., bed 
rest, intravenous fluids, and nasogastric 
suction, and never require surgical inter- 
vention. We have encountered 3 such imn- 
stances in the past 6 months, 1 of which 
was known to have been preceded by the 
frequent ingestion of grapefruit. Àn aware- 
ness of this possibility will certainly bring 
more cases to light and alert the clinician 
to dietary indiscretions. 


SUMMARY 


Ten cases of phytobezoar formation fol- 
lowing various forms of gastric surgery are 
reviewed. 

The pathogenesis, symptomatology, 
roentgenographic findings, differential diag- 
noses, and treatment of this disorder are 
reviewed. 

The necessity for the exclusion of fibrous 
food, particularly oranges, from the diet of 
individuals who have undergone gastric re- 
section is emphasized. 

Lee F. Rogers, M.D. 
Department of Radiology 
The University of Texas 

Medical School at Houston 
Hermann Hospital, Texas Medical Center 
Houston, Texas 77025 
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SOME UNUSUAL ROENTGENOLOGIC FINDINGS 
ASSOCIATED WITH MARKED 
GASTRIC. DILATATION” 


By NORMAN JOFFE, M.D. 


BOSTON, MASSACHUSETTS 


[s dilatation may occur as an 
J acute or chronic phenomenon, and 
may or may not be associated with an organ- 
ic obstruction. The accumulation of gas, 
secretions and retained food material 
within the obstructed stomach is generally 
easily recognized on plain roentgenograms 
of the abdomen (Fig. 1, Æ and B), and the 
nature of the obstruction can usually be 
demonstrated bv a barium examination 
after gastric emptying has been obtained 
by means of repeated or continuous naso- 
gastric suction. 

Acute gastric dilatation, in the absence 
of an actual organic obstruction, is also a 
well-recognized phenomenon, which is asso- 





ciated with a marked accumulation or 
gastric and intestinal juices which are not 
reabsorbed.? While the precise etiology and 
pathogenesis of this condition is still 
undetermined, most either follow 
surgical operation, trauma, immobilization 
(especially in a body cast) or are associated 
with a wide variety of medical disorders 
such as uncontrolled diabetes, uremic or 
hepatic coma, cardiovascular and circula- 
tory disorders, pneumonia and poliom y- 
elitis. In recent vears this type of acute 
gastric dilatation has been observed much 
less frequently, especially in surgical pa- 
tients, due to improved pre- and postopera- 
tive care, the common usage of gastric 1n- 


CASES 


abdominal roentgenogram showing typical findings associated with marked gastric 
to obstruction. Note the caudally convex greater curvature crossing the lower 


Fic: 1. (4) Supine 
dilatation secondary 
abdomen. (B) Upright roentgenogram of same patient showing large collection of gas and fluid in the 
dilated stomach with air-fluid levels in the fundus and antrum. 


* From the Department of Radiology, Beth Israel Hospital, and Harvard Medical Si hool, Boston, Massachusetts. 
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Fig. 2. Case 
tubation during and after surgery, Im- 
proved anesthetics and a better under- 


standing and control of fluid and electr olvte 
balance. 


Although marked gastric Suas 1S 
generally easily recognized, it may occa- 
sionally present a diagnostic andi or man- 
agement problem to the clinician and 


radiologist. In the present paper some illus- 
trative examples of such cases will be dis- 
cussed. 


REPORT OF CASES 


Caser.A 74 year old white female, A.P., was 
haed In order to evaluate sy mptoms sug- 
gestive of coronary insufficiency. She had, in 
addition, complained of vague epigastric dis- 
tress for several years but repeated gastro- 
intestinal examinations had been normal, in- 
cluding upper gastrointestinal and barium 
enema studies 2 weeks prior to hospitalization 
(Fig. 2, .7 and B). Approximately 24 hours fol- 
lowing coronary arteriogi aphy, she developed 
acute epigastric pain, vomiting and abdom- 
inal distention. A plain roentgenogram of the 
abdomen (Fig. 3) revealed marked dilatation 
of the stomach as well as a distended, contrast- 


filled bladder. A diagnosis of “acute gastric 


I. (4) Normal stomach and (B) colon 2 weeks prior to coronary arteriography. 


dilatation” was made, and immediate intuba- 
tion of the stomach resulted in the withdrawal 
of 2 liters of fluid. F ‘ollowing intravenous feed- 
ing and further n; asogastric suction there was a 
diminution in the abdominal distention and 

disappearance of all symptoms. Despite the 





Plain 
coronary 


lic. 3. Case 1. abdominal roentgenogram 
24 hours after arteriography showing 
marked gaseous dilatation of the stomach and dis- 
tended, contrast-filled bladder. 
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Fic. 4. Case 1. (4 and B) Oblique views from upper gastrointestinal series showing marked elevation, 
angulation and twist of a segment of the mid-portion of the body of the stomach. 


diagnosis of acute “functional” gastric dilata- 
tion, her doctor requested a further upper 
gastrointestinal examination and this, surpris- 
ingly, demonstrated a marked elevation, angu- 
lation and twist of a segment of the midportion 
of the body of the stomach (Fig. 4, A and B). 
Delayed roentgenograms several hours later 
(Fig. 5, 4-C) revealed that this localized twist 
of the stomach was secondary to transdia- 
phragmatic herniation of the distal transverse 
colon through the foramen of Morgagni. 


Case 1r. A 44 year old white female, M.B., 
was admitted to hospital complaining of in- 
creasing abdominal girth. Apart from constipa- 
tion and one episode of vomiting 3 days previ- 
ously, she had no other symptoms and gen- 
erally felt well. There was a past history of an 
appendectomy during childhood. Physical ex- 
amination revealed marked abdominal disten- 
tion with signs suggestive of ascites. Plain 
roentgenograms of the abdomen (Fig. 6, Z and 
B) showed a diffuse hazy density with loss of 
soft tissue detail and obliteration of the hepatic 


angle. Apart from a small amount of gas and 
fecal residue in the right colon, there was a 
general absence of gas in the bowel, and the 
relationship of the colon to the properitoneal 
fat lines could not be determined. An upright 
roentgenogram revealed an increased density 
shifting to the pelvic cavity. The roentgeno- 
grams were interpreted as being consistent with 
gross ascites, and a diagnostic abdominal para- 
centesis was performed, resulting in the with- 
drawal of a small amount of thick, greenish 
material. After a careful review of the abdom- 
inal roentgenograms, the possibility of a mas- 
sively distended stomach was raised and follow- 
ing intubation of the stomach and the intro- 
duction of gastrografin (Fig. 7) this was con- 
firmed. The stomach, in a position of organo- 
axial rotation, was seen to occupy almost the 
entire abdominal cavity. Following the with- 
drawal of approximately 14 liters of fluid over a 
period of 1 week, a repeat study (lig. 8) re- 
vealed some reduction in the degree of gastric 
distention. Although further improvement was 
obtained, some dilatation persisted and with 





the development of progressive dilatation of 
proximal jejunal loops, surgical exploration 
was pertormed. This revealed numerous dense, 
hbrous adhesions producing partial obstruc- 
tion of the small bowel and fixing the dilated 
stomach in a position of organoaxial rotation. 
Following lysis of the adhesions, the patient 
made a slow but uneventful recovery over a 
period of 2 weeks, and the roentgenologic find- 
Ings reverted to normal, 


Cask m. A 75 year old white male, ]. M., 
was admitted to hospital complaining of in- 
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lG. 5. Case 1. (4-C) Delayed roentgeno- 
grams from upper gastrointestinal series 
showing transdiaphragmatic herniation 
of the transverse colon through the 
foramen of Morgagni. 





creasing abdominal distention, constipation and 
persistent. retching. Physical examination re- 
vealed diffuse abdominal distention with active 
bowel sounds, but no palpable, discrete masses. 
Plain roentgenograms of the abdomen (Fig. 
9, A and B) showed marked gastric dilatation, 
gas-distended loops of small bowel and gross 
tecal loading of the colon. Intubation of the 
stomach was attempted, but was unsuccessful 
as a nasogastric tube could not be passed 
beyond the distal end of the esophagus. A 
gastrografin examination revealed total obstruc 
tion to the passage of contrast material in the 
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Fic. 6. Case rr. (4) Supine abdominal roentgenogram showing diffuse, hazy density with obliteration of the 
hepatic angle and minimal gas in the bowel. (B) Upright roentgenogram showing shift of increased 


densitv to the lower abdomen and pelvis. 


region of the esophago-gastric junction. (Fig. 
10, 4-D) and the distal portion ot the esopha- 
gus was tapered in appearance. This obstruc- 
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lic. 7. Case 11. Contrast material introduced via 
nasogastric tube outlines the massively distended 
stomach in position of organoaxial rotation, 





tion to the passage of contrast material was 
present with the patient in the supine, prone 
and upright positions. In view of increasing 
abdominal distention, persistent retching, and 
the inability to intubate the stomach, the pos- 
sibility of acute gastric volvulus was consid- 
ered and exploratory surgery pertormed. Fol. 
lowing the administration of a general anes- 
thetic, further efforts to intubate the stomach 
by means of a nasogastric tube were made, but 
were unsuccessful. At surgery there was evi- 
dence of gross dilatation of the stomach but no 
signs of gastric volvulus. In addition there was 
dilatation of the small bowel and marked fecal 
loading and impaction in the colon. Immedi- 
ately following decompression of the stomach 
by means of a gastrostomy, the nasogastric 
tube was easily passed beyond the esophago- 
gastric Junction into the stomach. 


DISCUSSION 


Each of the above cases was selected in 
order to illustrate different problems asso- 
ciated with the diagnosis and/or manage- 
ment of marked gastric dilatation. 

In Case 1 the sudden onset of marked 
dilatation of the stomach following coro- 
nary arteriography in a patient in whom 


296 


liG. 8. Case rr. Repeat barium study 1 week later 
showing residual gastric distention. The cardia 
and fundus are situated in the lower abdomen with 
the antrum in the left upper quadrant and the 
duodenum directed to the right and downwards. 
Note also dilatation of the proximal jejunum. 


pre-angiographic barium studies of the 
upper and lower gastrointestinal tract were 
normal, suggested a diagnosis of acute 
“functional” gastric dilatation. In actual 
fact a partial volvulus, in which a segment 
of the body of the stomach was elevated 
and twisted secondary to transdiaphrag- 
matic herniation of the transverse colon 
through the foramen of Morgagni, was 
demonstrated. Volvulus of the stomach is 
generally described as being total or partial. 
In total volvulus there is a rotation of the 
stomach around its longitudinal axis (or- 
ganoaxial volvulus) or the rotation is from 
right to left or left to right about the long 
axis of the gastrohepatic omentum (mesen- 
teroaxial volvulus).? In the former, the 
stomach may be regarded as having rotated 
around a line that connects the cardia and 
pylorus, while in the latter, the twist oc- 
curs about a line that connects the middle 
of the lesser and greater curvatures. [t is 
generally agreed that the one factor which 
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is essential for the development of total 
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gastric volvulus is a relaxation or length- 
ening of the ligamentous supports of the 
stomach, especially the gastrohepatic and 
gastrocolic omenta. This may be congenital 
in origin. Gastric atony is probably a prin- 
cipal predisposing factor in the presence of 
such lengthening of the ligamentous sup- 
ports. Conditions which are most com- 
monly associated with secondary gastric 
volvulus are hiatal hernia, and eventration 
or paralysis of the diaphragm, although a 
number of other associated conditions, 
such as gastric ulcer, benign or malignant 
neoplasms, massive colonic distention, sple- 





Fig. 9. Case ut. (7) Plain roentgenogram of the 
abdomen marked dilatation of the 
stomach. (5) Upright roentgenogram showing 
large gas and fluid collection in the distended 
stomach. 


showing 
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Fic. 10. Case iii. (4) Lateral upright roentgenogram of contrast-filled esophagus showing total obstruction 


in the region of the esophago-gastric Junction. Note also the long air-Huid level in the massively distended 
howing total obstruction, and tapered 


stomach. (B-D) Fluoroscopic spot roentgenograms of the est yphagus s 
distal portion with active contractions. 
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nomegalv and splenectomv have been de- 
scribed. "These are probably incidental find. 
ings as it is difficult to envisage how, in 
themselves, thev can produce gastric volvit 
lus. 

Partial volvulus of the stomach is less 
common, In most cases where the rotation 
is limited to a localized segment, it is 
usually the pyloric portion of the stomach 
which ts involved.? In a number of such 
patients an hour-glass stomach has been 
present, and this is believed to be a definite 
etiologic factor in this tvpe of volvulus. 
Usually, only the portion between the con- 
striction and the pvlorus rotates. 

In the case under discussion, partial or 
segmental gastric volvulus was secondary 
to herniation of the transverse colon 
through the diaphragm at the site of the 
foramen of Morgagni. This is the opposite 
of the more usual situation associated with 
organoaxtal rotation of the stomach 
which the body of the stomach may be 
closely related to the anterior margin of 
the diaphragm in the region of the fora. 
men of Morgagni, and where, in fact, 
actual herniation of omentum is sometimes 
present with the transverse colon pulled 
upward in an inverted V fashion. The at- 
tachment of the gastrocolic omentum to the 
greater curvature of the stomach and the 
transverse colon probably accounts for this, 
and for the occasional association of organo- 
axial rotation of the stomach with hepato- 
diaphragmatic interposition of the trans- 
verse colon. Case 1 emphasizes the impor- 
tance of studying the colon in the presence 
of an otherwise unexplained partial gastric 
volvulus. Chest roentgenograms mav also 
be helpful in this respect, although in our 
patient no prior abnormality was present. 

Case 1: illustrates the clinical and 
roentgenologic difficulties which may be 
associated with the recognition of gross 
dilatation of the stomach. In this patient 
massive gastric distention simulated ascites . 
and abdominal paracentesis resulted in the 
withdrawal of gastric content va the needle. 
The gastric dilatation was presumably 
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insidious in onset and chronic in nature, 
accounting for the virtual absence of sy mp- 
toms in spite of the remarkable degree of 
distention of the stomach. As a rule, gastric 
dilatation is readily recognized on plain 
roentgenograms of the abdomen, in which 
the admixture of gas and Auid in the 
stomach and the caudally convex greater 
curvature crossing the mid or un ab. 
domen are diagnostic (Fig. 1, Z and B). 
However, in the presence of massive dis- 
tention of a fluid-filled stomach, especially 
if associated with an organoaxial rotation, 
in which the greater curvature is located 
above the lesser curvature with the pvloric 
portion and duodenal bulb directed down. 
ward and to the right, these typical find- 
ings may be absent. Moreov er, if the 
hepatic angle is obliterated, as it may be | by 
only a small collection of free intraperi- 
toneal fluid or bv fecal material in the 
ascending and transverse colon? the ap- 
pearances may simulate ascites. [n equiv- 
ocal cases the introduction of air or 
barium into the colon as suggested bv 
Keette ef al? is helpful to better evaluate 
the relationship of the colon to the lateral 
properitoneal fat lines, since this so-called 
“flank stripe" sign and the hepatic angle 
sign’ are the most useful and reproducible 
criteria for the diagnosis of ascites. The 
present case re-emphasizes the unreltabil- 
ity of such nonspecific signs of ascites as 
diffuse abdominal haziness, poor definition 
of abdominal organs, separation and float. 
ing of bowel loops and increased density 
shifting to the pelvis in upright roent- 
genograms. 

Case 111 presented both a diagnostic and 
management problem. As a rule, the acute 
onset of gastric dilatation associated with 
Obstruction to the passage of an: isOgastric 
tube in the region of the esophago-gastric 
junction is highly suggestive of an acute 
gastric volvulus.? In this patient, however, 
surgical exploration failed to reveal anv 
evidence of a volvulus of the stomach and, 
although the presence of some degree of a 
localized twist at the esophago-gastric junc- 
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tion could not be entirely excluded, it was 
not associated with any recognizable rota- 
tion of the stomach. It 1s suggested that the 
obstruction to the passage of both the 
nasogastric catheter and orallv adminis. 
tered contrast medium may have been pri- 
marily due to the gross mechanical disten- 
tion of the stomach. This hypothesis is 
supported by the ease with which gastric 
intubation was achieved immediately fol- 
lowing simple decompression of the stom- 
ach by a gastrostomy opening, 


SUMMARY 


Gastric dilatation may be the result of 
organic obstruction or may occur as an 
acute “functional” phenomenon. 

In the vast majority of patients both the 
presence and nature of the gastric dilata- 
tion are easily determined by clinical and 
roentgenologic means. 

Occasionally, marked dilatation of the 
stomach gives rise to a diagnostic and/or 
management problem. Some illustrative 
examples of such cases are presented. These 
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include partial gastric volvulus secondary 
to transdiaphragmatic herniation of the 
transverse colon through the foramen of 
Morgagni, massive gastric distention simu- 
lating ascites and obstruction at the 
esophago-gastric Junction associated with 
gross distention of the stomach. 


Department of Radiology 
Beth Israel Hospital 

330 Brookline Avenue 
Boston, Massachusetts 02215 
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HE diagnosis of pancreatic carcinoma 

is usually dependent on a nonspecific 
clinical presentation and roentgen changes 
in the duodenal sweep. With a conven- 
tional gastrointestinal series, the duodenum 
is often difficult to study effectiv ely due to 
rapid transit of the barium through this 
segment. In these circumstances, a def- 
inite statement as to the presence of a 
pathologic process in the pancreas cannot 
be made. This entails repeat examinations 
and in doubtful cases further studies such 
as hvpotonic duodenography and visceral 
(selective) angiogr raphv. These latter ex. 
aminations present the possibility of mor- 
bid sequelae, extra hospitalization. time 
and expense. We have found that certain 
abnormalities of antral mobility are often 
associated with extrinsic neoplasm, most 
commonly carcinoma of the pancreas. The 
appearance of the gastric antrum is there- 
fore one additional factor which may be 
utilized in deciding which patient should 
be selected for further iny estigation. 

To understand these pathologic altera. 
tions In the antrum and its motor pattern, 
an accurate knowledge of the normal gross 
anatomy and peristaltic activity in this 
region is necessary. 


NORMAL ROENTGEN ANATOMY AND MOTILI TY 


The stomach comprises 2 major anatomic 
segments, the longitudinal and the trans- 
verse, Thie longitudinal portion consists of 
the fundus, that portion above the cardiac 
orifice, and the body, that portion below 
this orifice down to the level of the incisura 
angularis. The gross anatomic and roentgen 
definition of the antrum includes the entire 
transverse stomach distal to the incisura 


angularis. Based on its gross anatomy and 
mechanical activity, the antrum mav be 
conceived of as comprising 2 subdivisions. 
The proximal 3 of the antrum is then 
designated the sinus antri and the distal 4, 
about 253 cm. in length, the canalis (Fors- 
sell). 

The muscularis propria of the — 
dinal portion of the stomach consists of | 
layers, the inner oblique muscle with the 
greatest concentration of muscle fibers 
along the lesser curvature, the middle cir- 
cular muscle, and the outer longitudinal 
layer. In the sinus antri the outer longitu- 
dinal muscle laver collects into thick 
strands in the anterior and posterior walls. 
The inner circular laver is completely 
circumferential. In the canalis, on the 
other hand, the outer longitudinal laver is 
also complete. Circular muscle fibers are 
most Rb developed in this area 
and are intéflaced with fibers from the 
outer longitudinal layer to form a sphinc- 
ter-like mechanism. 

The peristaltic pacemaker is intrinsic to 
the gastric wall. The conduction wave is 
primarily transmitted along the lesser 
curvature, where there is believed to exist 
a concentration of the nerve cells of Auer- 
bach's plexus lving between the SONA 
and longitudinal muscle layers.2-%3. 
Normal gastric peristalsis when fall dè 
veloped proceeds as a smooth broad con- 
traction band approximately 2 em. in 
length , at a maximum sequential rate of 3 
per minute. It is first roentgenographically 
visible in the mid-body of the stomach 
where it is shallow. The prominent wave 
is detected in the region of the incisura 
angularis. When first detected, the peri- 
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Fic. 1. Normal antral motility. The peristaltic contraction ring is smooth and symmetric; 7.e., of almost 
equal length on bofh its lesser and greater curvature aspects, and demonstrates smooth, symmetric, 
sloping proximal and distal borders. The contracted segment is centrally located with respect to the dis- 
tended proximal and distal portions of the antrum. The folds in the contracted area are parallel, thin, 
sharp and oriented in the long axis of the antrum. As the contraction deepens, the segment narrows and 
elongates at the expense of the canalis which now enters the systolic phase. The canalis (arrows) during 
systole narrows and shortens in symmetric fashion or shows minimal flattening on the lesser curvature 
with pseudopouch formation on the greater curvature as seen in this case. The lumen of the canalis is 
centrally located with respect to the distended antrum proximally and the base of the duodenal bulb 
distally. Just proximal to the contracted canalis, retrograde prolapse of gastric folds is evident with the 
folds smoothly and symmetrically distributed about the centrally placed lumen of the contracted segment. 
Note that filling of the bulb (frames 3-9) occurs during canalis contraction. At the end of canalis con- 
traction, the pyloric ring also narrows (frame 9). 
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LEGEND: 


S= SLOPE OF THE CONTRACTION RING 
D= DEPTH OF THE CONTRACTION RING 
L* LENGTH OF THE CONTRACTION RING 
R= RESIDUAL LUMEN | 
O= INCISURA ANGULARIS 
X= PYLORIC OPENING 
A= INFLEXION POINT 
«= = CANALIS SEGMENT OF ANTRUM 
*—-—-= PERISTALTIC WAVE 


~» = RETROGRADE AND ANTEGRADE 
PROLAPSED MUCOSAL FOLDS 


lic. 2. Schematic representation of antral peristaltic activity and 
trated as having a thicker wall. 

i) Early phase of peristaltic contraction with smooth sl 
ening of the peristaltic wave with narrowing and elong 
(3 and 4) Canalis contraction with flattening of the 

contracted canalis is central with evidence of sligl 
folds. The distended sinus antri between tl 
retropulsed folds. 


canalis contraction. The canalis is illus 


opes and central contracted segment. (2) Deep- 
ation of the contracted segment and steeper slopes. 
lesser curvature and pseudopouch formation in 3. The 
it orthograde and retrograde prolapse of the mucosal 
1e incisura (o) and canalis drapes symmetrically over the 
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staltic wave is more prominent on the 
lesser curvature than on the greater curva- 
ture, but then proceeds in smooth con- 
tinuous symmetric. fashion. through the 
sinus and most often ends at the proximal 
margin of the canalis. As the contraction 
proceeds through a segment, that segment 
narrows and shortens. The gastric folds in 
this segment are compressed and slide 
unostensibly proximally to be taken up in 
the proximal distended portion through 
which the wave has recently passed. Less 
commonly, the gastric folds slide in ortho- 
grade fashion into the distal distended seg- 
ment. Orthograde and much more com- 
monlv retrograde prolapsed folds are iden- 
tifable at the junction of the contracted 
and distended segments. These folds ap- 
pear unobtrusive, smooth and symmetri- 
cally disposed on either side of the mark- 
edly contracted lumen. The stomach prox- 
imal and distal to the contraction wave 
balloons smoothly and symmetrically, pro- 
ducing inferior and superior convex mar- 
gins. Usually, the ballooning walls of these 
distended segments drape smoothly over 
the most peripheral margins of the pro- 
lapsed folds. The more vertical proximal 
and distal margins of the peristaltic wave, 
or the slopes of the peristaltic wave, dem- 
onstrate a smooth convex contour in the 
early phase of contraction. As the contrac- 
tion ring deepens, the slope assumes a 
smooth sigmoid configuration, concave 
nearest to the contracted lumen and con- 
vex more peripherally, where the slope 
blends imperceptibly with the smooth con- 
tour of the proximal and distal distended 
segments. 

Peristalsis rarely continues through the 
canalis. The canalis distends and contracts 
as a unit. Canalis contraction follows al- 
most every peristaltic wave. Independent 
contraction of the canalis, however, does 
not occur. The canalis narrows and shortens 
in this contraction phase. The gastric folds 
are evenly compressed and propelled in 
either retrograde or less commonly ortho- 
grade fashion. Retrograde prolapse of the 
gastric folds is most commonly observed 
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lic. 3. Retrograde prolapse of gastric folds. Retro- 
grade prolapse of gastric folds is seen normally and 
is occasionally exaggerated. The contracted canalis 
is central to the proximal maximally distended 
sinus antri. The folds within the canalis are thin 
and smooth. The retropulsed folds are disposed 
symmetrically and in orderly fashion above and 
below the contracted lumen which lies centrally. 
The distended sinus antri drapes smoothly over 
the retropulsed folds. 


proximal to the maximally contracted 
canalis. Contraction of the canalis is not 
necessarily associated with pyloric opening 
and gastric emptying, a phenomenon which 
is influenced by multiple factors. Con- 
traction of the canalis is often symmetric. 
When asymmetric, greater shortening along 
the lesser curvature produces the appear- 
ance of a pseudodiverticulum due to a rela- 
tive bulging of the greater curvature (Fig. 
)]:2:4nd 3). 

Normal antral motility may not always 
be represented by this smooth pattern, es- 
pecially in. older patients. In this older 
age group, incomplete, ineffective con- 
tractions may occur and result in the pres- 
ence of transient shallow smooth grooves 
and indentations in the sinus antri. In ad- 
dition, complete canalis contraction occurs 
less frequently (Fig. 4). 


PATHOLOGIC ROENTGEN FINDINGS 


It is well known that carcinoma of the 
pancreas may affect the upper gastroin- 
testinal tract. Involvement of the duode- 
num has been stressed in the literature. 
Involvement of the stomach also occurs at 
the level of the body and the antrum, espe- 


R. J. Keller, M. 






FIG. 4. Normal variations of antral motility often seen with aging; 81 year old female. 
from the prototype normal are apparent. The filled antrum is tubal: ar and elongated. 


sent irregular relaxation or contraction. 
shor ten. 


cially along the posterior wall.! Partial or 
complete gastric outlet obstruction is not 
uncommon in advanced cases. 
these cases, an obvious perigastric or retro- 
gastric mass is evident. 


Fixation of the posterior wall of the gas- 
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Several differences 
The peristaltic pattern 
is somewhat masked by numerous smooth, transient grooves and indentations (arrows) which may repre- 


The canalis does not contract or empty completely and fails to 


tric antrum only by tumor which does not 
involve the mucosa will cause abnormalities 
of distensibility and motility. When the 
mucosa 1s penetrated as well, there are, in 
addition, fold changes which are more 
readily apparent in the contracted segment. 
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ing the outer wall of the antrum. (4) [n the incompletely 
lations due to irregular distention 1s not apparent. 
Itic wave is abnormal, being broad- 
(B) A complex 


Fic. 5. Carcinoma in the region of the pancreas invad 
distended antrum, the phenomenon of multiple locu 
The antrum appears normal but close inspection reveals that the perista 
er and irregular along the lesser curvature with flattening of the superior slope (arrow). 

istended antrum. This chamber demonstrates several locula- 

This is due to fixation and infiltration of the posterior 

There is no obvious perigastric 


pseudodiverticulum is created in the barium d 
tions delineated by overlapping contours (arrows). 
superior wall of the antrum with normal distention of uninvolved wall. 


mass. 


I. ABNORMALITIES OF DISTENSIBILITY the antrum may not be roentgenographi- 
cally evident (Fig. 54). When the antrum 
is filled with a large amount of barium, the 

In the partially filled or contracted state, normal portion of the antrum, generally the 
the circumscribed fixation of one wall of anterior wall and the greater curvature, 


A. Multi-loculation 





Fic. 6. Carcinoma of the pancreas. (4) Vertical ridging in the distended antrum simulates two peristaltic 
arrow to be peristaltic waves. Nodular 


contractions. There are no recognizable slopes and the rings are toon 
:nfltration of the lesser curvature of the stomach above the incisura angularis is obvious. (B) During a 


phase of partial contraction, the ridges are accentuated. Angulation and fixation of the superior aspect of 


these ridges are evident (arrows). This may go on to produce pseudodiverticulum formation. 
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l'1G. 7. Carcinoma of the pancreas infiltrating the antrum and duodenum. Polygraph (4 frames) demon- 
strating abnormal motor activity of the antrum. (4) There is a mass infiltrating the duodenal bulb and 
indenting the canalis primarily along the greater curvature. The mucosal folds in the canalis (arrows) 
are widened, stretched and fixed in an arcuate configuration by the mass. The duodenal bulb is not filled. 
The duodenal sweep is incompletely filled. There is Hattening and rigidity of the incisura angularis. 
(B) The canalis is contracting in eccentric fashion. The infiltrated folds (arrows) at the proximal margin 
of the canalis are distorted and crowded and there js failure of draping. (C) The nodular infiltration of the 
region of the incisura is well seen. The distended canalis clearly shows evidence of extrinsic irregular im- 
pression on the greater curvature (arrows). (D) The peristaltic ring (arrows) is markedly asymmetric. 
Indentation of the mass is seen flattening the distal slope along the greater curvature. The folds in the con- 
tracted segment are broad and stretched. 

A small myoma, hardly visible, in the body of the stomach is an incidental finding. 
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Frc. 8. Carcinoma of the pancreas. Multiple 70 mm. frames obtained a few seconds apart show abnormal 
contraction and relaxation of the antrum. During its contraction phase, the canalis at its junction with 
the sinus antri is angulated with uneven proximal ballooning of the distended sinus (frames 7 and 2). The 
folds proximal to the contracting canalis are distorted with failure of normal draping (frame 2, arrow). 
The folds in the canalis are also uneven in thickness. The descending duodenum is poorly filled in all 
frames. 
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l'1G. 9. Carcinoma of the pancreas. All frames show varying degrees of canalis contraction. The folds in the 
canalis are thick and nodular. The contracted canalis is slightly eccentric. The distended sinus antri 
angulates at the point of fixation due to uneven distention. The uninvolved portion of the antrum, in 
distending, drapes over and obscures the fixed segment. In so doing, the axis of the stomach is altered. 
At no phase does the entire antrum appear normal. 


distend. This, in conjunction with the fixed, 
nondistensible posterior wall creates a 
pseudodiverticulum. Therefore, the antrum 
presents as two or more superimposed 
locules instead of a single smooth chamber 
(Fig. 58). This is particularly evident in 
the erect position because the fixed com- 
ponent does not descend to the same extent 
as the uninvolved portion. 


B. Flattening and ridging 


With the antrum filled with barium, one 
wall, the wall fixed by the tumor, may fail 
to distend. This will be reflected in a flat- 
tened or slightly concave configuration 
most often seen along the lesser curvature. 
Slightly more extensive involvement re- 
sults in a more complicated pattern of 
uneven distention. In addition to the lesser 


curvature flattening, this mav result in the 
presence of fine vertical radiolucencies 
which simulate a peristaltic wave (Fig. 64). 
This phenomenon, primarily due to limited 
distensibility, may be exaggerated during 
the contraction phase (Fig. 65). 


II. ABNORMALITIES OF THE PERISTALTIC 
WAVE AND CANALIS CONTRACTION 


A. The contracted segment 


(1) Eccentricity 

Asymmetry in the depth of the contrac- 
tion ring is reflected in eccentricity of the 
contracted segment with respect to the 
proximal and the distal distended stomach 
(Fig. 7, B and D). The contracted segment 
deviates more often toward the lesser 
curvature of the antrum because of its 
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more frequent involvement by the tumor. 

Asymmetry of the contracted segment 
may also be reflected in the length of the 
segment on its lesser curvature and its 
greater curvature aspects (Fig. 7D). If un- 
evenness of length is evident during con- 
traction, perigastric abnormality can be 
suspected. 

(2) Slopes of the peristaltic wave and 
canalis contraction 

The proximal and/or distal slope of the 
peristaltic wave and canalis contraction 
may demonstrate a flat or straight ap- 
pearance instead of the smooth convex 
contour or sigmoid configuration seen dur- 
ing passage of the contraction. In addition, 
there may be irregularities of these slopes 
seen only during the contraction phase 
(Fig. 7D). 

Failure of the normal smooth transition 
from the convex to the sigmoid phase of the 
slopes of the contraction may be observed. 


B. Angulation, elevation and rotation of the 
stomach with the apex at the point of fix- 
ation 


This 1s most evident with the passage of 
the peristaltic wave through the involved 
portion of the antrum (Fig. 8). The angu- 
lation is then apparent as an abnormality 
in the relationship of the contracted seg- 
ment to the proximal distended stomach. 
Occasionally, striking rotation of the nor- 
mally distensible anterior wall and greater 
curvature aspect of the stomach is ob- 
served. This 1s roentgenographically mani- 
fested by progressive overlapping of the 
contracted segment by the caudad draping 
of the distensible proximal stomach (Fig. 
g). In the absence of effectual peristalsis 
or canalis contraction, the orientation of 
these 2 gastric regions may at a glance 
appear normal. Elevation in addition to 
rotation of the fixed portion of the antrum 
due to infiltration by tumor may also be- 
come more evident during the contraction 
phase. The depth of the peristaltic wave 
along the greater curvature is increased 
because of the lack of mobility of the lesser 
curvature. This makes the elevation of the 
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l'1G. 10. Carcinoma of the pancreas. The canalis is in 
svstole (arrow). The lumen of the canalis 1s eccen- 
tric in relation to the distended sinus antri. The 
folds surrounding the entrance to the canalis are 
bunched, distorted and asymmetric. The sinus an- 
tri funnels distally. An obvious nodular infiltration 
of the upper lesser curvature is noted. 


antrum more apparent roentgenographi- 
callv. 


C. Mucosal fold abnormalities 


When the mucosa is penetrated, there 
are in addition mucosal fold changes which 
are more readily apparent in the con- 
tracted segment. Infiltrated folds will tend 
to resist compression in the maximally con- 
tracted segment and remain prominent 
(Fig. 9). The folds may be irregular and 
nodular. These thick or angulated folds are 
evident along the margins of the slopes and 
persist. through the entire contraction 
phase. Proximal to canalis contraction 
especially, these gastric folds appear un- 
duly prominent (Fig. 10). Instead of the 
normal minimal retrograde prolapse, the 
folds appear thickened, distorted and 
crowded and disposed in an eccentric and 
irregular manner about the lumen. The wall 
of the distended stomach proximally may 
fail to drape over these folds in a smooth 
and symmetric fashion. 

The abnormalities of motility and dis- 
tensibility described above may be suffi- 
ciently characteristic that the diagnosis of 
a perigastric lesion, most commonly carci- 
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noma of the pancreas, may be suggested in 
the absence of other roentgen findings. 
Abnormalities in the peristaltic pattern 
may also be seen in intrinsic neoplasms of 
the antrum. Absence of mucosal ulceration 
or destruction would exclude an intrinsic 
process. 


SUMMARY 


Subtle but analvzable changes occur in 
the appearance of the antrum during filling 
and emptying whenever a portion of the 
wall is fixed, particularly as a result of in- 
filtration by carcinoma of the pancreas. 

Abnormalities of distensibility include 
pseudoloculation, and flattening and ridg- 
ing of the antrum. Abnormalities demon- 
strated during the contraction phase in- 
clude asymmetry and eccentricity, specific 
alteration of the slopes of the peristaltic 
wave, fixation, angulation, elevation and 
characteristic mucosal changes. 

These abnormalities of antral distensi- 
bility and motor activity reflect the at- 
tempts by the uninvolved portion of the 
antrum to maintain adequate mechanical 
function. The resultant appearance of a 
"struggling antrum" may be sufficient to 
suggest the diagnosis of perigastric tumor. 
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A METHOD FOR THE DEMONSTRATION OF THE 
MUCOSAL PATTERN OF THE DUODENAL CAP* 


By HRAYR A. KABAKIAN, M.D. 


BEIRUT, LEBANON 


HE only reliable evidence for a duo- 
denal ulcer is the roentgenologic dem- 
onstration of an ulcer crater. 5 * 117? 


GENERAL CONSIDERATIONS 


Stein ef al.,? in their evaluation of con- 
ventional roentgenologic techniques for 
the demonstration of duodenal ulcer cra- 
ters, state that "no examination for peptic 
ulcer of the duodenum is complete without 
exposures of the cap made in the supine 
position with air contrast and in the prone 
oblique position with compression that is 
adequate to reveal the mucosal pattern." 
[n their series, the one single view that 
alone showed the highest percentage of ul- 
cers (24.5 per cent) was the supine air 


contrast exposure. On the other hand, 12.5 
per cent of the duodenal cap ulcers were 
seen only on the prone oblique exposure 
with compression by means of a pneumatic 
paddle, while none of the ulcers were seen 
in this position alone without compression. 
In only 1.8 per cent of the cases was the 
ulcer seen in the erect position alone. The 
supine air contrast view, therefore, al- 
though singly showing a greater percentage 
of ulcers, is not a substitute for the prone 
oblique view with compression. The neces- 
sity for an adequate demonstration of the 
mucosal pattern by compression becomes 
self evident. It is well known, however, 
that the mucosal pattern cannot be shown 
when the cap is high under the ribs (Fig. 





Fic. r. (4) In the prone position, the duodenal cap 1s situated high under the ribs and compression is not 
effective in demonstrating the mucosal pattern. (B) Deep inspiration makes the cap available to compres- 
sion and the mucosal pattern is identified. 


* From the Department of Radiology, American University Medical Center, Beirut, Lebanon. 
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liG. 2. (4) In the prone position, the duodenal cap is situated high under the ribs and compression is not 
effective in demonstrating the mucosal pattern. (B) Deep inspiration makes the cap available to com- 
pression and the mucosal pattern is identified. An ulcer is clearly seen in the mid cap. 


14; and 24) and therefore inaccessible to 
compression, or when it is directed pos- 
teriorly and concealed by the overlapping 
barium filled antrum (Fig. 34: A; 5/4; 
and 674).5-9.u 

In an attempt to demonstrate in these 





| 
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cases the mucosal pattern of the cap in the 
prone position, we have taken advantage 
of the fact that the stomach and duodenum 
are significantly displaced inferiorly and 
slightly anteriorly in deep inspiration. Dur- 
ing this process, the cap, which is situated 





(4) In the prone position, the duodenal cap 1s obscured by the overlying barium filled antrum and 


cannot be compressed. (B) Deep inspiration displaces the antrum inferiorly and slightly anteriorly, more 
than it displaces the duodenal cap, thus exposing the latter. The cap is also made available to compression 
and its configuration and mucosal pattern are identified. 
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liG. 4. (4) In the prone position, the duodenal cap is obscured by the overlying barium filled antrum and 
cannot be compressed. (B) Deep inspiration displaces the antrum inferiorly and slightly anteriorly, more 
than it displaces the duodenal cap, thus exposing the latter. The cap is also made available to compression 


and its configuration and mucosal pattern are identified. 


high under the ribs, becomes available to spiration effectively separates the cap from 
compression by the pneumatic paddle the antrum in cases where it is obscured by 
(Fig. 1B; and 2B). Furthermore, deep in- the latter, at the same time making the cap 





liG. 5. (4) In the prone position, the duodenal cap 1s obscured by the overlying barium filled antrum and 
cannot be compressed. (B) Deep inspiration displaces the antrum inferiorly and slightly anteriorly, more 
than it displaces the duodenal cap, thus exposing the latter. The cap is also made available to compression 
and its configuration and mucosal pattern are identified. 
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liG. 6. (4) In the prone position, the duodenal cap is obscured by the overlying barium filled antrum and 
cannot be compressed. (B) Deep inspiration displaces the antrum inferiorly and slightly anteriorly, more 
than it displaces the duodenal cap, thus exposing the latter. The cap is also made available to compression 
and its configuration and mucosal pattern are identified. 


available to compression (Fig. 35; 4B; filled antrum and the duodenal cap over- 
c B; and 6B). lapping each other in the supine right 
A lesser problem is the case of the air anterior oblique position. In such cases, 





liG. 7. (4) In the supine right anterior oblique position, the duodenal cap is seen through the air filled antrum. 
(B) A clearer visualization of the duodenal cap is obtained in deep inspiration when the antrum is dis 
placed inferiorly and anteriorly. 
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similarly, deep inspiration often separates 
these 2 structures and a clearer visualiza- 
tion is thus obtained (Fig. 7, Æ and B). 
TECHNIQUE 

The patient assumes the prone oblique 
or lateral position and the pneumatic com- 
pression. paddle is placed at a distance 
caudad to the cap. Following deep inspira- 
tion, the cap comes to lie over the center of 
the paddle. The patient is then asked to 
hold his breath in deep inspiration, while 
the pneumatic paddle is being inflated and 
the required degree of compression ob- 
tained for a satisfactory demonstration of 
the mucosal pattern. 


SUMMARY 

A technique is described to demonstrate, 
in the prone position, the mucosal pattern 
of the duodenal cap which is either situated 
high under the ribs or is obscured by the 
overlying barium filled antrum. 


Department of Radiology 
American University Medical Center 
Beirut, Lebanon 
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ULCERS IN THE DESCENDING DUODENUM* 
POSTBULBAR ULCERS 


By MAJOR HECTOR P. RODRIGUEZ, USAF, MC,t MAJOR JAMES K. ASTON, USAF, MC. 
and MAJOR CHARLES T. RICHARDSON, USAF, MC 


LACKLAND AIR FORCE BASE » TEXAS 


TLCERS in the descending portion of 

the duodenum can be easily missed in 

upper gastrointestinal series unless careful 
attention is paid to this area. 

Our experience with ulcers in this loca- 
tion was reviewed for a period of 12 
months, and the clinical and roentgeno- 
graphic findings are described. 

An interesting anatomic finding in pa- 
tients with postbulbar ulcer disease was 
noted and is reported. 


MATERIAL AND METHOD 


A total of 4,669 upper gastrointestinal 
series was performed during a 12 month 
period and the incidence of duodenal ulcers 
and postbulbar ulcers during this period 
was obtained. Routine upper gastrointes- 
tinal examinations were done and when- 
ever a questionable stricture or ulceration 
was noted in the postbulbar area, hypo- 
tonic duodenography was added if pos- 
sible." 

Initially, hypotonic duodenography was 
performed by the method of Martel et al” 
Later, however, this was modified, and 
Pro-Banthine* was given intravenously in- 
stead of intramuscularly. This modification 
was instituted in an effort to obtain better 
control of the degree of filling of the duo- 
denum during the examination. Fifteen to 
30 mg. was given intravenously when it 
was fluoroscopically determined that the 
duodenum was filled with barium. The re- 
laxation of the duodenum was almost im- 
mediate and the possibility of the duo- 
denum emptying while waiting for the in- 


* Propanthetine Promide (Searle & Co.). 


tramuscular dose to take effect was ob- 
viated. Intravenous Pro.Banthine is used 
routinely by the gastroenterologists at our 
institution whenever hypotonicity is needed 
at endoscopy, and they report no significant 
complications with its use. We have had no 
serious complications since the institution 
of this modification in hypotonic duo- 
denography, and the side effects (dryness, 
blurring of vision, etc.) have been no dif. 
ferent than when Pro-Banthine was used 
intramuscularly. The side effects do, how- 
ever, wear off more quickly and commonly 
small bowel motility returns prior to the 
end of the examinations. Obviously, the 
examination was not performed in patients 
with contraindications to the use of Pro. 
Banthine, Ze., cardiac arrhythmias, glau- 
coma or urinary retention usually secon- 
dary to prostatic enlargement. In i patient 
hypotonic duodenography was performed 
after placing a tube in the duodenum. 


ANATOMY 


The first portion of the duodenum nor- 
mally is directed slightly upward and back- 
ward and then bends downwards. The duo- 
denal bulb comprises, on an average, ? of 
the first portion of the duodenum, al. 
though it can comprise from ! to $ of the 
entire extent of the first portion of the duo- 
denum. By definition, anv ulcer bevond the 
apex of the duodenal bulb should be con- 
sidered "post.bulbar." However, since the 
apex cannot be accurately located in pa- 
tients with inflammatory changes in this 
area, we have only considered in this stud y 
ulcers in the descending duodenum as post- 
bulbar ulcers. 


* From tke Departments of Radiology. and Gastroenterology Service, Wilford Hall USAF Medical Center, Lackland Air Force 


Base, Texas. 


T Present Address: Radiology Department, Veterans Administration Hospital, San Diego, California. 
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RESULTS 


The results are summarized in Table r. 
Our incidence of 3.6 per cent of duodenal 
ulcers being postbulbar in location cor- 
relates with previous reports of approxi- 
mately § per cent of roentgenologically 
demonstrated ulcers.'* Reports on surgical 
material, on the other hand, suggest that 
the actual incidence may be higher than 
ç per cent if the posterior wall of the duo- 
denum is carefully examined.! Autopsy 
series have reported an even? higher, in- 
cidence, ranging from 5 to 20 per cent.! 

Our ratio of 17:1 male to female (Fig. 1; 
and 2, 4 and B) correlates with that de- 
scribed by Cooke and Hutton.’ This, how- 
ever, Is in sharp contrast to the great 
number of females described by Bilbao 
et al. 

The average age of our patients with a 
postbulbar ulcer was 49 years as compared 
with 39.8 vears for those with duodenal 
bulb ulcers. This correlates well with what 
has been reported previously.?” 


CLINICAL FINDINGS 


Incidence. Vhe significance of the higher 
incidence of postbulbar ulcers in males 


ASCE a 


SUMMARY OF CLINICAL DATA 


Total number of upper gastrointestinal series: 4,669 
Females 2,021 (43%) 
Males 2,448 (57%) 
Total number of patients with evidence of duodenal 
ulcer disease: 497 (11%) 
Number of patients with postbulbar ulcers: 18 (3.6% 
of ulcers) 
Sex incidence in patients with duodenal ulcer disease: 
Males 76% 
Females 24% 
Sex incidence in patients with postbulbar ulcers: 
Males 


Females 


9470 (17) 
607, (1) 
\verage age of patients with duodenal ulcer disease: 
lotal patients 
Males 


Females 


39.8 years of age (average) 
38.8 years of age 
42.8 years of age 

Average age of patients with postbulbar ulcers: 49 


years of age 


Ulcers in the Descending Duodenum i 





l'1G. 1. G.G., a 66 year old male with a 10 year history 

of ulcer symptoms including one previous upper 
Ulcer crater 
(arrow) well seen in the proximal descending duo- 
denum. 


gastrointestinal bleeding episode. 





Fic. 2. A.R., a 44 year old female with a $ year 
history of ulcer symptoms. 

(4 and B) This was the only woman with a 

postbulbar ulcer (arrows) in our series. She also 


represented the only patient in our series that did 
not have a “posterior bulb." 


18 H. P. Rodriguez, J. K. Aston and C. T. Richardson OCTOBER, 1973 





l'1G. 3. B.S., a 69 year old male with a 3 ye 


ar history of ulcer symptoms. 
G-C) In this hospitalization the patient presented with evidence of g 


gastric outlet obstruction. At sur- 


gery prominent fibrosis and a duodenal stricture were present, with an active postbulbar ulceration (arrow A 
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(94 per cent) in our series is not known. It 
is conceivable that it is related to patient 
selection, but that does not seem likelv 
since our population subjected to upper 
gastrointestinal examination was 57 per 
cent males and 43 per cent females. Ad- 
mittedlv, ours is a relatively small series 
including a total of onlv 18 patients with 
postbulbar ulcers. 

The high average age of our patients 
correlates well with previous studies?? and 
is probably related, at least in part, to 
delay in diagnosis. Symptoms have been 
present in our patients for an average of 9 
vears prior to the diagnosis of postbulbar 
ulcer. 

Signs and Symptoms. Pain was by far the 
most prominent symptom in our patients. 
The pain was usuallv located in the 
epigastrium or right upper quadrant and 
was usually relieved by antacids. Seventy- 
two per cent reported awakening with pain 
2 to 3 hours after retiring at night. Al- 
though vomiting did occur in a few pa- 
tients, It was not a prominent feature. 
Weight loss also occurred, but it certainly 
was not a significant finding. 

A high incidence of gastrointestinal 
hemorrhage in patients with postbulbar 
ulcers has been previously reported.! Seven 
(39 per cent) of our patients reported one 
or more episodes of gastrointestinal hemor- 
rhage. This 1s in contrast to the 19.1 per 
cent incidence of bleeding in bulbar ulcers.* 

Gastric Acid Secretion. Five of our pa- 
tients had gastric secretory studies consist- 
ing of a 1 hour basal acid collection fol- 
lowed by a peak histamine stimulation. 
The basal acid output (BAO) ranged from 
o to 23.0 mEq./hr. (mean 5.84) and the 
peak acid output (PAO) ranged from 32.4 
to 74.9 mEq./hr. (mean 54.3). The BAO is 
certainly within the range considered com- 
patible with bulbar ulcers, and therefore a 
differential diagnosis between bulbar ulcers 
and postbulbar ulcers cannot be made on 
the basis of the basal secretion. The PAO, 
on the other hand, is quite elevated (normal 
mean=24.5 mEq./hr.), but some individ- 
uals with bulbar ulcers also have peak 
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Fic. 4. J.P., a 39 year old male with a 6 year history 
of ulcer symptoms. Ulcer (arrow) is present along 
the medial wall of the descending duodenum in the 
prevaterian portion. 


secretory responses that are just as ele- 
vated. Because of this we hesitate to attach 
any etiologic significance to the elevated 
peak acid secretory response. 


ROENTGENOGRAPHIC FINDINGS 

The characteristic feature of postbulbar 
ulcers is a stricture-like narrowing of the 
descending duodenum (Fig. 3, 4-C) with 
or without an associated ulcer niche being 
present. In general the area of narrowing is 
short, and there is usually some distortion 
of the mucosal pattern of the descending 
duodenum and possibly the duodenal bulb. 
None of our cases, however, had an asso- 
ciated ulcer crater noted in the duodenal 
bulb. The narrowing could be due to spasm 
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lrc. 5. E.O., a 46 year old male with a 2 week history 
of epig patrie pain. An upper gastrointestinal series 
revealed a persistent narrowing in the proximal 
part of the descending duodenum. 

A hypotonic examination was performed fol- 
lowi Ing the routine examination (reason for barium 
in the colon) and an ulcer crater (arrow) was noted 
in the lateral wall of the prevaterian portion of the 
duodenum. 


but it is usually due to prominent fibrosis? 
present in these patients, most likely sec- 
ondary to the long standing inflammatory 
changes. The ulcer niche is usually iden- 
tified at the time of hypotonic duodenog- 
raphy. The ulcers and strictures are always 
located in the prevaterian portion of the 
descending duodenum, either in the medial 
( Fig. 4) or lateral walls (Fig. EJ. Ulcers 
eee the level of the ampulla of Vater 
aré uncommon and, if present, a hvper- 
secretory state such as Zollinger-Ellison 
syndrome should be suspected. 

In reviewing our cases we noted that 
one of the reasons postbulbar ulcers were 
so difficult to identify was that the antrum 
of the stomach and the duodenal bulb 
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overlapped the area in question (Fig. 6, 
A-C). The duodenal bulb was directed pos- 
teriorly in 17 of our 18 cases, making the 
delineation of the postbulbar area very 
difficult unless lateral projections were ob- 
tained or the patient was given effervescent 
substances* allowing the postbulbar area 
to be visualized through the air filled 
antrum and bulb. The duodenal bulb was 
even directed in a — direction in 
some cases (Fig. 7, 4 and B). 

A “posterior bulb” is a normal variation 
In the anatomy of the duodenum and is 
more commonly seen hypersthenic in- 
dividuals. In reviewing our cases we found 
this variation in approximately 10 per cent 
of all our patients. 

The reason for the correlation between 
postbulbar ulcers and posterior bulbs is un- 
certain; however, we have considered two 
possibilities. One is that the prominent 
fibrosis associated with these cases!" in. 
volves the duodenal bulb, so that it be- 
comes fixed in a posterior position. There. 
fore, when the stomach is distended with 
barium, it projects anterior to the bulb and 
postbulbar area. The other possibility is 
that patients with the ‘posterior bulb” 

variation are predisposed to postbulbar 
ulcers. Interestingly, Barton and Cock- 
shott? also associated a high incidence of 
postbulbar ulcers ih the increased in- 
cidence of redundant duodenums in their 
series, so that an anatomic predisposition 
IS d possibility even though we do not 
know the reason. The association of this 
anatomic variation in 17 of our 18 patients 
with postbulbar ulcers seems more than 
coincidental and should lead us to examine 
the postbulbar area more carefully in pa- 
tients with "posterior bulbs." 


SUMMARY 


The clinical and roentgenographic find 
ings in patients with postbulb: w ulcers are 
reviewed. 

The typical patient is a male of approxi- 


* Seidlitz Powder (Garfield & Co.) or Unik-Zoru Tablets 
Medical Labs. Inc.). 
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Frc. 6. W.J., a £4 year old male with a 19 year history of ulcer symptoms. 
(4) In the prone position the postbulbar area is covered by barium in the antrum of the stomach. 
(B and C) The ulcer crater (arrowheads) is well seen in this steep left posterior oblique position. 
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lic. 7. H.P., a $5 year old male with a 24 year history of ulcer symptoms. 
(4 and B) The duodenal bulb is actually directed towards the left. The prominent stricture and ulcer 
crater in the proximal portion of the descending duodenum are well demonstrated and were confirmed. at 
surgery. 


mately 50 years of age with several years of 


ulcer symptoms. 

A stricture with an associated ulcer niche 
in the descending duodenum is the classic 
roentgen finding. 

The association of "posterior bulbs" in 
patients with postbulbar ulcers is empha- 
sized, since this anatomic appearance 
makes the examination of the postbulbar 
area more difficult. 


Major Hector P. Rodriguez, USAF, MC 
Department of Radiology 

Wilford Hall USAF Medical Center 
Lackland Air Force Base, Texas 78236 
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LIPOMATOSIS OF THE ILEOCECAL VALVE* 


By ROBERT N. BERK, M.D.,t GARY B. DAVIS, M.D.,f and ERWIN B. CHOLHASSEY, M.D.1 


SAN DIEGO, CALIFORNIA 


IPOMATOSIS of the ileocecal valve 1s 
characterized by enlargement of the 
valve due to submucosal infiltration with 
fat. Lack of a distinct capsule differentiates 
the fat in this condition from a true lipoma 
arising from the lips of the valve. A number 
of synonyms have been applied including 
hvpertrophy of the ileocecal valve, lipo- 
hyperplasia, fatty degeneration and the 
ileocecal valve syndrome. In most cases the 
ileocecal area is otherwise normal, although 
lipomatosis of the valve is a regular feature 
of Crohn's disease of the terminal ileum.’ 

Judging how big a valve must be, before 
it qualifies as being enlarged, frequently 
presents a problem. Rigid measurements 
are not satisfactory because of differences 
in magnification depending on the roent- 
genographic technique. Lasser and Rigler“ 
measured normal valves and determined 
that the range of normal for either lip 1s up 
to 1.6 cm. in thickness. Hinkel’ suggested 
that 4 cm. is the upper limit of normal for 
the valve including both lips. 

Although lipomatosis of the ileocecal 
valve may produce symptoms which can be 
alleviated by resection of the valve, it is 
often asymptomatic and operation for an 
enlarged. valve alone must be avoided. 
Therefore, accurate differentiation between 
lipomatosis and carcinoma or lymphoma of 
the valve is mandatory in order to avoid 
unnecessary surgery. Careful radiologic 
studies with appropriate compression 
roentgenograms usually allow an accurate 
distinction to be made. However, we have 
recently seen 2 patients with enlarged 
valves in whom we were unable to exclude 
the presence of a significant lesion. One 
patient was an elderly woman with lipoma- 
tosis of the valve that appeared nodular in 
shape in certain projections of the barium 
enema studies. The other was a young 


woman with granulomatous ileocolitis and 
concomitant lipomatosis of the ileocecal 
valve, presenting roentgenologically as a 
grape-like cluster of tumors arising from the 
valve. 


REPORT OF CASES 


Case 1. The patient was a 70 year old woman 
who had no symptoms. She was referred for a 
follow-up barium enema examination because 
of the previous detection of 2 villous adenomas. 
The first lesion was removed from the descend- 
ing colon by a partial colectomy 17 years earlier. 
A second polyp was removed per rectum 1 
year before. Neither tumor showed evidence of 
malignancy. Physical examination and labora- 
tory studies were normal. Barium enema exami- 
nations were performed twice, 6 weeks apart, 
with no change in the findings. The lips of the 
ileocecal valve were thickened (Fig. 1, 4-C). 
Both oblique projections showed definite nodu- 
larity of the valve, although the surface was 
smooth. The irregularity of the valve was not 
present on a barium enema examination done I 
year earlier, although similar projections were 
not available on the previous study. 

Because of the history of previous villous 
adenomas of the colon and because of the 
presence of nodularity of the enlarged valve 
(a sign usually interpreted as indicating the 
presence of a tumor), a laparotomy was per- 
formed to rule out an adenoma or carcinoma of 
the valve. At operation the cecum was opened 
and a symmetrically enlarged ileocecal valve 
was identified (Fig. 2). A biopsy showed fatty 
infiltration of the submucosa. An incidental 
appendectomy was performed. The postopera- 
tive course was uneventful. 


Case u. The patient was a 26 year old 
woman with the chief complaint of diarrhea 
and abdominal pain of 2 months' duration. 
Although she had noted loose stools during the 
past 6 years, the diarrhea recently became more 
severe and was associated with crampy ab- 
dominal pain. Physical examination. showed 
tenderness in the right lower quadrant of the 


* From the Departments of Radiology, and Pathology,t University of California San Diego, School of Medicine, La Jolla, 
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Case 1. (4) Supine, (B) left posterior oblique, and (C) right posterior oblique roentgenograms of the 


ileocecal valve made during barium enema examination. Note the smooth nodularity of the valve, particu- 


larly in B and C. 


abdomen. Laboratory findings included hemo- 
globin, 12 gm./100 ml.; hematocrit, 37 per cent; 
total proteins, 6.7 mg./100 ml. 

Colonoscopy to the cecum, performed by 
Peter M. Loeb, M.D., showed normal mucosa 
as far as the splenic flexure, where a few round, 
discrete superficial ulcers were noted. Numerous 
similar ulcers were present in the transverse 
colon. Deep longitudinal ulcers were present in 
the ascending colon. Multiple, distinct polypoid 
with erythematous mucosa 
were detected attached to the ileocecal valve. 
The valve itself appeared to be symmetric and 
non-inflamed. 

Barium enema examination showed marked 
ulceration of the cecum and ascending colon. 
There was slight loss of haustration and mini- 
mal ulceration of the transverse colon. The 
mucosa of the last 12 cm. of the ileum was 
edematous. At least 5 nodules were present 


lesions covered 


attached to the ileocecal valve. These inter- 
mittently prolapsed backward into the ileum 
(Fig. 3, 4D). Surgery was undertaken be- 
cause of intractability of symptoms despite 
medical therapy, and because of the uncertain 
nature of the polypoid lesions. 

At operation the distal ileum, cecum and 
ascending colon were thickened and inflamed. 
Numerous enlarged lymph nodes were present 
in the mesentery. An ileo-colectomy and trans- 
verse 1leo-colostomy were performed. 

Pathologic examination showed marked pan- 
enteritis involving the cecum, ascending colon 
and terminal ileum with deep ulcerations and 
diffuse chronic inflammation with numerous 
granulomata in the submucosa. Several distinct 
nodules arose from the ileocecal valve (Fig. 4). 

Histologically these were composed of un- 
encapsulated fat completely covered with 
mucosa (lig. 5, Z and B). The final diagnosis 
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was Crohn's ileo-colitis with lipomatosis of the 
ileocecal valve. Whether or not the lipomatosis 
was caused by the Crohn's disease or was only 
coincidental remains uncertain. 


DISCUSSION 


Lasser and Rigler’ proposed an etiologic 
classification of conditions producing en- 
largement of the ileocecal valve. This in- 
cludes edema (idiopathic and post-trau- 
matic), submucosal fat accumulation, her- 
niation of ileal mucosa, tumor (benign and 
malignant) and inflammatory lesions in- 
volving the valve. The cause of edema is 
obscure, although occasionally it is due to 
intermittent intussusception. Prolapse of 
ileal mucosa similar to herniation of gastric 
mucosa through the pvlorus has been recog- 
nized at surgery and at autopsy.’ Radio- 
logically in these cases, a mass can be iden- 
tified protruding through the lips of the 
ileocecal valve. When tumors involve the 
valve, a distinct mass mav be identified at- 
tached to an otherwise normal valve. 
Nodularity and irregularity of the valve 
are usually interpreted as an indication 
that a tumor is present. The most common 
tumor is a lipoma, which differs from lipo- 
matosis of the valve because 1t is well en- 
capsulated. Rarely, a metastasis to the 
valve occurs. There is difficultv in distin- 
guishing carcinoma of the valve from car- 
cinoma arising in the cecum or ascending 
colon. In one series of g1 cases of carcinoma 
of the cecum and ascending colon, 15 per 
cent of the tumors began at the valve.' 
Lymphosarcoma involving the valve is not 
uncommon. The lesion usuallv involves the 
terminal ileum also, whereas ileal extension 
is rare in cases of carcinoma of the ileo- 
cecal valve.? 

Lipomatosis is uncommon before the age 
of 40 and is usually seen between so and 
7o years of age. The mean age in one series 
was 42.5 vears.? Females predominate 2 to 
1. Kelby? found that £o per cent of patients 
with lipomatosis have clinical manifesta- 
tions, whereas 82 per cent of Lasser and 
Rigler’s series had abdominal complaints.“ 


Castleman suggests that the symptoms 
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lic. 2. Case 1. Photograph of the ileocecal valve 
taken at operation. The cecum has been opened 
showing the symmetrically enlarged valve. 


mav be due to chronic intussusception, the 
enlarged valve producing intermittent colo- 
colic intussusception.? Lasser and Rigler” 
propose that a cycle is established in which 
the enlarged valve tends to cause intussus- 
ception and each intussusception causes 
further enlargement of the valve. Another 
possibility is that the enlarged valve pro- 
duces partial obstruction at the ileocecal 
junction. Whether or not the patient's 
svmptoms are actually related to the en- 
larged valve is difficult to determine. How- 
ever, Lasser and Rigler? suggest that a 
definite syndrome exists consisting of bloat- 
ing, right-sided abdominal pain and tender- 
ness over the ileocecal valve. 

In Case 1 presented here, surgery was 
advised because nodularity of the enlarged 
valve seen in certain projections of the 
barium enema examination raised the pos- 
sibility that the enlargement was due to a 
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Fic. 5. Case rr. Multiple roen tgenograms made during barium enema and air contrast examinations. (4) Ar- 
rows show multiple polyps prolapsing backward through the ileocecal valve. (B) Arrows indicate grape-like 
cluster of polyps attached to the ileocecal valve. Note ulcerations in the ascending colon and edema of the 
terminal ileum. (C) Compression roen tgenogram shows multiple polyps attached to the ileocecal valve (V). 
(D) Roentgenogram made during air contrast study shows the ileocecal valve (V). Cecum (C). Note edema 
of the terminal ileum (I). 
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tumor. However, since only lipomatosis of 
the valve was found, nodularity is not a 
reliable criterion on which to base the diag- 
nosis of tumor. Lasser and Rigler’ noted 
that there is a stellate appearance of en- 
larged valves when viewed en face. They 
suggest that this wrinkling of the overlying 
mucosa 1s evidence that the muscularis 
mucosae is intact and free to contract. 
Hence, the stellate configuration and its as- 
sociated nodularity indicate that the lesion 
is benign rather than malignant. Further- 
more, Boquist e al. studying gross speci- 
mens in Io cases of lipomatosis, noted en- 
largement of the valve with a polypoid ap- 
pearance in several cases. Histologically 
their cases showed diffuse fatty infiltration 
in the submucosa which often formed poly- 
poid protrusions. Attention should be given 
to whether or not the surface of the valve 
is smooth or shaggv, rather than whether 
there is nodularity. 

In Case 11 presented here, barium enema 
examination disclosed tumor masses in as- 
sociation with the inflammatory changes of 
granulomatous ileo-colitis. An appearance 
of multiple grape-like tumors has not been 
described before with lipomatosis or lipo- 
mas of the valve and this finding has not 
been reported associated with Crohn’s ileo- 
colitis. Hypertrophy of the lips of the valve 
is characteristic of Crohn’s disease of the 
terminal ileum.’ In fact, the presence of an 
enlarged valve may be used as an aid in the 





Fic. 4. Case 11. Photograph of the resected specimen. 
Ileum (I). Ileocecal valve (V). Cecum (C). Thin 
arrows indicate polypoid lesions attached to the 
ileocecal valve. Heavy arrows show ulceration in 
the terminal ileum. 
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tg. §. Case ir. (4) Photomicrograph of the terminal 
ileum (H and E X8). Note the deep ulceration. 
The submucosa is thickened and contains multiple 
small granulomata. (B) Photomicrograph of one 
of the multiple polvps attached to the ileocecal 
valve (H and E X8). Normal mucosa completely 
covers unencapsulated fibroadipose tissue which is 
contiguous with the chronically inflamed sub- 
mucosa. 


differentiation between Crohn’s disease and 
ulcerative colitis. In ulcerative colitis the 
valve is atrophic and patulous. The thick- 
ened valve of Crohn's disease is smooth and 
symmetric without the grape-like protru- 
sions noted in the present case. Multiple 
polypoid masses in association with in- 
Hammatory disease of the colon may be due 
to pseudo-polvposis, inflammatory polyps 
or colitis cystica profunda. However, in the 
present case the masses were due to lipo- 
matosis of the valve. The relation of the 
lipomatosis to the concomitant ileo-colitis 
is uncertain and, while the 2 could be 
causally related, the association may be 
coincidental. 
SUMMARY 

Two patients with lipomatous infiltration 

of the ileocecal valve are reported. 


Surgerv was undertaken in Case 1 when 
tumor was suspected because the valve was 
nodular in shape in certain projections of 
the barium enema examination. The fact 
that no tumor was found indicates that the 
nodularity of the valve is not a reliable sign 
of carcinoma. Greater importance should 
be given to whether the surface of the valve 
Is smooth or irregular, 

Case m had Crohn's ileo-colitis and 
grape-like masses attached to the ileocecal 
valve due to lipomatous infiltration of the 
valve. No similar case has been reported 
either with lipomatosis of the valve or as- 
sociated with Crohn's ileo-colitis. The rela- 
tionship, if any, between the ileo-colitis and 
the hpomatosis of the valve is obscure. 
Robert N. Berk, M.D. 

Department of Radiology 
University Hospital 

225 West Dickinson Street 
san Diego, California 9210; 
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RIGHT ILEOCOLITIS SECONDARY TO ANISAKIASIS* 


By ROSELYN H. RICHMAN, M.D., and ANN M. LEWICKI, M.D. 


BOSTON, MASSACH USETTS 


HICKENING of the bowel wall of the 
ascending colon or terminal ileum is a 
nonspecific roentgenologic change in many 
inflammatory processes. Àn accurate and 
specific history may suggest the differential 
preoperative diagnosis in most of these pa- 
tients. 
An unusual tvpe of ileocolitis was ob- 
served recently in a young woman with a 
history of eating raw fish. 


REPORT OF A CASE 


A 32 year old Swedish woman was admitted 


to the Peter Bent Brigham Hospital with the 


complaint of right lower quadrant pain and 
fever of ; days’ duration. An episode of viral 
pneumonia had resolved completely 1 month 
prior to admission. There was no diarrhea or 
melena. Appendectomy had been performed in 
1953. The patient had been in the United 
States for ; years and had not recently traveled. 
She and her husband had the habit of eating 
raw fish. 


Examination revealed a temperature of 


i01?F. There was tenderness and guarding in 
the right lower quadrant as well as a palpable 
mass. The right ovary was not palpable, but 
pelvic examination was otherwise negative. 

Laboratory examination revealed a white 
blood cell count of 19,000/mm.?, with a differ- 
ential of 72 per cent neutrophils, 25 per cent 
lymphocytes, 2 per cent eosinophils, and 1 per 
cent basophils. Stool examination was not 
performed. 

Plain film abdominal roentgenograms re- 
vealed thickening of the wall of the ascending 
colon (Fig. 1). Upper gastrointestinal and small 
bowel series as well as barium enema examina- 
tion revealed the thickened wall of the ascend- 
ing colon and showed involvement of the termi- 
nal ileum with this infammatory process (Fig. 
2, 4 and B). 

Laparotomy was performed on the day fol- 
lowing admission because of an acute abdomen. 
At surgery the impression was right-sided co- 
litis of uncertain etiology; a right hemicolecto- 


my was performed. The pathologic specimen, 
consisting of the ascending colon and terminal 
ileum, revealed an inflammatory process in- 
volving the submucosa, muscle and pericolic 
fat with necrotizing granulomata and promi- 
nent eosinophilic and fibroblastic infiltrate. 
There was marked thickening of the ileocecal 
valve. The wall of the colon and terminal ileum 
was edematous but the mucosa was intact. 
The Anisakis organism was identified in the 
histologic specimen. 


DISCUSSION 


Several cases of larval anisakiasis have 
been reported in Holland? and in Japan. ^" 
The disease has not been reported in the 
United States, but larval anisakid nema- 
todes have been identified in market fish 
purchased in Connecticut, Maryland, and 
New York? The Anisakis parasite 1s an 





Fic. 1. Preliminary supine roentgenogram of the 
abdomen. The colon is clearly outlined with air in 
its entirety. The lumen of the cecum and ascend- 
ing colon is narrowed by thickened bowel wall 
(arrows). An adjacent soft tissue mass is suggested. 


* From the Department of Radiology, Harvard Medical School and Peter Bent Brigham Hospital, Boston, Massachusetts. 
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liG. 2. (4) Prone frontal barium enema roentgenogram. The stomach and small bowel are opacified from a 
small bowel series performed immediately prior to the colon study. The cecum and ascending colon show 
limited distensibility because of marked bowel wall thickening. The ileocecal valve is markedly enlarged. 
The terminal ileum is drapped over an adjacent soft tissue mass. No ulcerations of the colonic or ileal 
mucosa are visible although the folds are thickened. (B) Detail fluoroscopic roentgenogram of the ileo- 
cecal area. 


ascaris-like nematode.* The final hosts for 
this parasite are marine mammals, includ- 
ing whale, dolphins and sea lions. Eu- 
haustid crustaceans prev upon the second 
stage larvae which have hatched in sea 
water. Various sea fish, including herring, 
cod, mackerel, bonito, pike and squid, 
consume the crustaceans with their larvae 
which are now in the third stage. The 
larvae are able to penetrate the alimentary 
tracts of the fish and then survive and de- 
velop in their body cavities and muscles.? 
Marine mammals then consume these fish 
with their larvae, thereby completing the 
lite cycle. Man becomes infected with the 
larvae through ingestion of raw, slightly 
salted or vinegar-pickled fish.” 

In humans the Anisakis larvae have 
mainly been found in the wall of the intes- 
tine (30 per cent) or stomach (65 per cent).? 


Clinically, there may be a long, nonspecific 
history of several months or an acute his- 
tory of only 1 day. Intestinal cases usually 
have a shorter history than gastric cases. 
Stool examination for ova and parasites is 
negative, but tests for occult blood in 
gastric washings or stool are usually 
strongly positive. A mild eosinophilia is 
occasionally present, especially when the 
stomach is involved. 

In the past, very few cases of anisakiasis 
have been diagnosed preoperatively. In a 
Japanese series of 92 cases,’ gastric tumor 
or ulcer was the diagnosis in 16 per cent. 
Preoperative diagnoses have also included 
appendicitis, Crohn’s disease, cholecystitis, 
diverticulitis, tuberculous peritonitis and 
other acute abdominal conditions.’ 

In the case of gastric involvement, live, 
moving Anisakis worms have been seen 
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directly penetrating the stomach wall on 
endoscopy.‘ Occasionally, the worm may be 
seen in the stomach on upper gastroin- 
testinal series.’ Intestinal cases are more 
dificult to diagnose and can only be sus- 
pected by history. If the diagnosis is 
definite, conservative treatment with strep- 
tomycin combined with erythromycin, 
antiphlogisca and instillation of isotonic 
glucose solution may be used. When 
diagnosis is uncertain, laparotomy is neces- 
sary for removal of the lesion. 

Pathologically,!9*:5-? the outstanding fea- 
ture is massive eosinophilic infiltration 
associated with marked edema and, some- 
times, fibrosis in the submucosa. The 
eosinophilic abscess or phlegmon in the 
submucosa harbors the Anisakis larvae 
and the mucosa usually remains intact. 
Involvement of the deeper layers suggests 
an allergic change. 

The roentgenologic appearance of a 
markedly thickened bowel wall in our case 
reflects accurately the pathologic change, 
but the findings are nonspecific. Thicken- 
ing of the bowel wall of the ascending colon 
or terminal ileum may be seen also in 
Crohn’s disease, tuberculosis, amebiasis, 
ischemia and neoplasm. Thus, anisakiasis 
may be added to this list and should be 
suspected in any patient with the habit of 
eating raw, pickled or slightly salted fish. 


SUMMARY 


Roentgenologic and clinical signs of an 
inflammatory process in the bowel were 
the only apparent preoperative diagnostic 
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clues in a young woman who also habitually 
ate raw fish. Laparotomy followed by 
hemicolectomy led to the histologic diagno- 
sis of anisakiasis caused by an Anisakis 
parasite. 

Although anisakiasis is not common in 
the United States, it should be suspected in 
patients who present with a markedly 
thickened bowel wall and a history of eat- 
ing raw, pickled or salted fish. 


Ann M. Lewicki, M.D. 
Department of Radiology 
Harvard Medical School 

2g Shattuck Street 

Boston, Massachusetts 02115 


REFERENCES 


1, Asami, K., WaraNuKI, T., and Sakar, H. Two 
cases of stomach granulomata caused by 
anisakis-like larval nematodes in Japan. dm. 
7, Trop. Med., 1965, 14, 119-123. 

Currwoop, M. Nematodes of medical signifi- 
cance found in market fish. 4m. 7. Trop. Med., 
1970, I9, 599-602. 

Havasaka, H., IsuikvRa, H., and Takayama, T. 
Acute regional ileitis due to anisakis larvae. 
Int. Surg., 1971, 55, 8714. 

4. Osuma, T. Anisakis and anisakiasis in Japan and 
adjacent area. Prog. Med. Parasitology Jap. 
1972, 4, 301-393. 

Van Tarer, P. H., Kuipers, F. C., and RoskaM, 
R. Nematode parasitic to herring causing acute 
abdominal syndromes in man. Trop. Geogr. 
Med., 1960, 2, 97-113. 

6. Yoxooawa, M., and Yosuimura, H. Anisakis- 
like larvae causing eosinophilic granulomata in 
stomach of man. dm. Y. Trop. Med., 1965, 14, 
770-713. 

-. Yokogawa, M., and Yosnmmura, H. Clinico- 
pathologic studies of larval anisakiasis in 


Japan. Am. J. Trop. Med., 1967, 16, 723—728. 


2 


fox 
Pk 
n" 


FY 





ÜcrOBER, 1973 


THE “HIDE-BOUND” SMALL BOWEL OF SCLERO- 
DERMA: CHARACTERISTIC MUCOSAL 
FOLD PATTERN* 


by ALFRED L. HOROWITZ, M.D,t and MORTON A. MEY ERS, M.D. 


NEW YORK, NEW YORK 


N the past, dilatation has been regarded 


as the roentgenographic hallmark of 


scleroderma of the small bowel? However, 
the differential diagnosis of dilated small 
bowel loops is quite extensive, 

The purpose of this communication is to: 
(1) document the incidence of another 
previously reported but neglected roent- 
genographic sign; and (2) report the occur- 
rence of transient intussusceptions, which 
we will show to be related to this sign. 

The finding is a relative decrease in the 
distance separating the valvulae conni- 
ventes for a given degree of small bowel 
dilatation. Usually, the valvulae separate 
longitudinally when the bowel dilates in 
width, as seen in conditions such as sprue 
and small intestinal obstruction. However, 
this study will demonstrate that in a sig- 
nifcant number of cases of scleroderma, 
the opposite occurs; że., the valvulae tend 
to remain abnormally packed together 
despite bowel dilatation. 


MATERIAL AND METHOD 


The records of 42 consecutive patients 
with scleroderma seen at The New York 
Hospital over the past 5 years were re- 
viewed. The diagnosis was established 
either by biopsy or clinical findings, such 
as characteristic changes in the skin. Small 
bowel series were available in 18. The char- 
acter of the valvulae conniventes and their 
relationship to the dilated small bowel 
loops were tabulated for each patient. No 
attempt at precise measurement was made, 
since it is not clear what a normal mini- 
mum distance separating the valvulae 
would be in a dilated loop of bowel. Rather, 
the over-all roentgenologic appearance was 





used to judge whether or not the valvulae 
were abnormally close together for a given 
degree of bowel dilatation. 


RESULTS 

Of the 18 small bowel series reviewed, 
11 (61 per cent) showed a strikingly nar- 
rowed intervalvular distance (Fig. 1). This 
was most marked in the Jejunum and proxi- 
mal ileum. While the duodenum was almost 
invariably. dilated, it did not consistently 
demonstrate this altered mucosal fold pat- 
tern. Sharp angulation of dilated jejunal 
loops in which the folds presented the re- 
tracted appearance was also occasionally 
noted (Fig. 1). When barium fully opacified 
the dilated loops, the decreased intervalvu- 
lar distance was manifested as a series of 
sharp “spines” projecting from the margin 
of the lumen (Fig. 2). The valvulae them- 
selves were not widened or blunted and 
maintained their normal axis perpendicular 
to the lumen of the bowel, No nodularity 
or “thumbprint” type defects were noted. 

In 3 cases (17 per cent), the “coiled- 
spring" pattern of intussusception was 
noted. This ranged from mild to marked 
findings with a definite prominent intra- 
luminal defect further dilating the segment 
(Fig. 3). 

DISCUSSION 

While dilatation is characteristic of 
scleroderma of the small bowel, it is by no 
means specific. In the usual case of dilata- 
tion, there is some increase in the length 
as well as the width of the loop. Conse- 
quently, the mucosal folds tend to be 
separated in proportion to the degree of 
dilatation, This is true whether the dilata- 


* From the Department of Radiology, The New York Hospital-Cornell University Medical Center, New York, New York. 
T Present Address: Radiology Service, United States Army Hospital, Fort Campbell, Kentucky 42223. 
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tion is secondary to mechanical obstruc- 
tion or to conditions characterized by 
atony or disordered peristalsis as in para- 
lytic ileus or sprue. None of these, how- 
ever, produces the tightly packed 
cordion" appearance to the folds within 
dilated small bowel loops demonstrated 
by the cases of scleroderma. The changes 
are distinct from the "stacked coin" or 
“picket fence" appearance of mucosal folds 
in. diffuse intramural bleeding. Further 
distinction from infiltrative diseases of the 
small bowel is easily established by the 
normal appearance of the valvulae them- 
selves. They are not widened, blunted or 
altered in orientation. 

The occurrence of this roentgenologic 
sign has been briefly noted by others,’ but 
its incidence has not been previously docu- 
mented, and it has therefore not received 
the attention it deserves. Since the finding 
occurs in over 60 per cent of the cases, it is 
a clinically useful sign in differentiating 
scleroderma from other diseases that cause 
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Scleroderma of the small bowel. 
degree of dilatation, the mucosal folds are strik- 
ingly retracted closer together. Note that the 


FIG. I. 


valvulae conniventes themselves are not widened. 
Sharp angulation of loops is present in the left 
mid-abdomen. 


Scleroderma of Small Bowel 
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Fig. 2. Scleroderma of the small bowel. When the 

dilated loops are filled with barium, the decreased 
| intervalvular distance is evidenced as closely 
P spaced “spines” projecting from the bowel margin. 





IG. 


3. Scleroderma of the small bowel. Tightly 
packed jejunal folds in the left upper quadrant in 


the "coiled-spring" pattern of intussusception. 
lhere is an associated prominent intraluminal 
defect in the dilated portion of the bowel. The 
folds distally are also characteristically tightly 
packed. 
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small bowel dilatation. In fact, recognition 
of this characteristic feature may place the 
radiologist in a position to make the diag- 
nosis in those rare cases where small in- 
testinal involvement occurs prior to other 
more obvious signs otf scleroderma.* 

This is also the first report of the occur- 
rence of intussusception of the small bowel 
in scleroderma. The disordered peristalsis 
occasioned by the sclerodermatous involve- 
ment 1s analogous to that in sprue, in which 
similar transient nonobstructive intussus- 
ceptions have been observed.’ Identifica- 
tion of the intussusceptions themselves, 
being secondary to sclerodermatous in- 
volvement of the small bowel, is easily 
revealed by the presence of the charac- 
teristically retracted mucosal folds both 
proximal and distal to the lesion. 

The known pathologv of scleroderma 
provides an explanation for the narrowed 
intervalvular distances as well as the intus- 
susceptions. It is well documented that 
when scleroderma involves the small bowel, 
there is replacement of both the inner cir- 
cular and outer longitudinal lavers of 
muscularis propria by fibrous tissue. ? The 
fibrous replacement mav not be symmetric. 
Restriction in a longitudinal direction 
could therefore be expected in those cases 
in which there is significant. collagenous 
replacement of the longitudinal fibers of 
muscularis. Dilatation with a predominant 
increase in width but relative foreshorten- 
ing would result in disproportionate appo- 
sition. of the valvulae conniventes. This 
condition in the small bowel is analogous 
to the changes that occur in the soft tissues 
of the hands and face, in which there also 
is replacement of normal tissue by excess 
fibrosis, creating a "hide-bound" appear- 
ance. It is apparent that the intussuscep- 
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tions merely represent one more point in 
the continuum of small bowel foreshorten- 
ing. In other words, the bowel is so “hide- 
bound,” that, particularly with disordered 
peristalsis, an actual transient telescoping 
of one segment of bowel into another may 
readily occur. 


SUMMARY AND CONCLUSIONS 


A strikingly narrowed intervalvular dis- 
tance, disproportionate for the degree of 
dilatation, is distinctive of scleroderma of 
the small bowel. It occurs in over 60 per 
cent of the cases. 

Transient, nonobstructive intussuscep- 
tions are reported for the first time, occur- 
ring In I7 per cent of the cases reviewed. 

An explanation for these changes based 
on the histopathology of the disease is 
proposed. 


Alfred L. Horowitz, M.D. 
Radiology Service 

United States Army Hospital 
Fort Campbell, Kentucky 42223 
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ANEURYSMAL LYMPHOMA OF THE 
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NEURYSMAL lymphoma of the small 
intestine is an uncommon lesion. Fu 
and Perzin? found only 
38 lymphomas of the small intestine, seen 
in their institution, in a period of 25 years. 
Although aneury sna lymphoma belongs 
to 1 of the § accepted roentgenographic 
patterns of lymphoma of the small intes- 
tine," it definitely represents a separate 
entity, with its own clinical problems, 
unique pathophysiology and specific roent- 
gen manifestations. 
Two illustrative cases are reported, one 
with early and the other with advanced 
roentgen features. 


REPORT OF CASES 


Case I. A 67 year old white man entered the 
hospital complaining of lower abdominal 
cramping of 6 months’ duration, weakness, 
and a 28 pound weight loss. The cramping 
would occur $ to 1 hour after eating and would 
persist for 1 to 2 hours. It was localized inferior 
to the umbilicus. 

He appeared elderly and emaciated. On 
rectal examination, a firm, bulging mass was 
felt against the anterior rectal wall. Stool 
gualac was ++ for occult blood. The hemo- 
globin was 7.8 gm. per cent and the hematocrit 
24 per cent. 

The intravenous pyelogram showed the right 
ureter to be deviated laterally by a soft tissue 
mass measuring approximately 7 X12 cm. The 


same mass caused an impression upon the roof 


of the urinary bladder. The barium enema 
examination demonstrated an  extrinsically 
compressed sigmoid colon. The small bowel 
examination was the most revealing (Fig. 1.7). 
A loop of proximal ileum measuring approxi- 
mately 20 cm. in length was dilated and had a 
markedly distorted barium-filled lumen. The 
loop was located in the pelvic area, was fixed, 
had thick walls and accounted for the mass seen 
on the pyelogram and barium enema roent- 


* From the Department of Radiolog 
versity, Chicago, ü Hlinois. 


6 cases 1n a total of 


genogram. Six and 24 hour delayed roentgeno- 
grams showed the retained barium in only this 
particular small intestinal loop. 

At surgery, there was a mass involving the 
ileum and located in the pelvic area. The mass 
represented a segmental dilatation of the bowel 
with the loops proximal and distal to the mass 
having a normal appearance. The resected 
specimen was filled with barium and roent- 
genographed (Fig. 15). The aneurysmal dilata- 
tion in the center of the small intestinal loop 
corresponded to the mass felt clinically, identi- 
fied on the roentgenogram and seen in the pa- 
tient's abdomen at surgery. The barium within 
the lumen of the aneurysmal dilatation had an 
irregular, ulcerated and penetrating pattern. 

Upon opening, the specimen had the gross 
appearance of a necrotic tumor having normal 
appearing proximal and distal small intestinal 
loops attached to it. The microscopic examina- 
tion revealed lymphosarcoma of the ileum. 

Following surgery, the patient received 
cobalt 60 teletherapy to the lower abdomen 
with a total of 2,525 rads delivered in 33 days. 
He returned 4 years later with extensive ab- 
dominal spread of lymphoma. 


Case rr. A 76 year old cachectic white woman 
entered the hospital with a 3 month history of 
diarrhea, weakness, and 18 eon weight loss. 
She was h iaving 2-3 semitormed stools per day. 
Two months prior to admission the diagnoses 
of pernicious anemia and colitis were made in 
another hospital. She received 1 unit of blood 
during her hospitalization. 

A lower abdominal mass was felt on physical 
examination. Laboratory data revealed: hemo- 
globin 8.5 gm. per cent, hematocrit 25.9 per 
cent, iori protein 5.2 gm. per cent (normal 
6.0-8.0 gm. pet cent), albumin 2.2 gm. per cent 
(normal 3.5-3.0 gm. per cent). Stool gualac -+ 
for occult EM 

The intravenous pyelogram showed a large 
mass in the pelvis extrinsically deforming the 
urinary bladder, but not the ureters. The 
barium enema examination was normal. On the 
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FIG. I. 


Case 1. (4) Small bowel barium study in a 


vear old man with early aneurysmal lymphoma ot 


the small intestine. A 20 cm. long segment of ileum is seen superimposed on the urinary bladder, still con- 
taining contrast material from an intravenous pyelography performed earlier. The barium-filled lumen has 
a widened, distorted, geographic type of pattern. There is a surrounding mass. (B) Barium-filled surgical 
specimen. The aneurysmal dilatation of the loop of ileum has normal proximal and distal loops. The extent 
of the ulceration and necrosis within the tumor is well demonstrated. The tumor measures 9 X11 cm. 


30 minute roentgenogram of the small bowel 
barium study (Fig. 2.7) a large 12X 10 cm. 
collection of barium appeared and occupied the 
entire pelvic inlet. The bag or cavity-like collec- 
tion had multiple, mottled filling defects in it 
and appeared to be connected proximally with 
a normal loop of ileum. An hour later (Fig. 25), 
after the aneurysmal dilatation had become 
filled with more barium, a loop of normal ap- 
pearing ileum was seen distal to 1t. Decubitus 
roentgenograms at that time showed an air 
fluid level in the dilated segment. The 24 hour 
follow-up roentgenograms showed barium re- 
maining in the dilated segment only. Ten days 
later there was still barium remaining in the 
aneurvsmal dilatation. 

While waiting for abdominal exploration, 
clinical symptoms of peritonitis developed. At 
surgery, a perforation of the aneurysmal seg- 
ment of ileum was found. The large, necrotic 
tumor was removed in pieces. A second, smaller 
tumor measuring about 4X ș cm. was removed 
from the ileum distal to the large aneurysmal 
segment. 

The specimen of the second lesion (Fig. 3) 
looked like a ballooning of the bowel wall at the 
antemesenteric border. It had normal proximal 
and distal ileum attached to 1t. The cross sec- 
tion revealed a soft, whitish, ulcerated tumor 


mass partially encircling the bowel wall. The 
microscopic sections showed malignant lym- 
phoma, lymphangitic type, well differentiated. 
Following surgery, the patient had multiple 
complications and died several weeks later. 


DISCUSSION 


Dilatation of the small intestine by 
lymphoma was first described by Moxon 
in 1873.19 Ten years later, Bessel Hagen? 
coined the term "aneurvsmal" to describe 
the dilatation of the ileum by lymphoma 
in a 7 year old boy (Fig. 4). In reviewing 
the early pathologic descriptions from 
leading medical centers in Europe during 
the 1880s and 18gos, Nothnagel and 
Rolleston?? stated in 1907 that the majority 
of lymphomas cause aneurysmal dilatation 
of the bowel. Recent studies, however, 
disclosed a lower incidence of aneurysmal 
dilatation occurring in primary lymphoma 
of the small intestine.^**»? A 
reason for the described decrease in inci 
dence in aneurysmal lymphoma is perhaps 
the earlier diagnosis of intestinal lymphoma 
by the small bowel barium examination, 


possible 
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liG. 2. Case 11. Advanced form of aneurysmal lymphoma of the small intestine in a 76 year old woman. 
(4) A 30 minute roentgenogram of the small bowel barium study showing early filling of the aneurysmal 
dilatation containing secretion and residual food particles. (B) A go minute roentgenogram of the same 
small bowel study after the aneurysmal dilatation has accumulated a large amount of barium. There 1s 
visualization of the exit normal appearing small intestinal loop. At 24 hours and 10 days follow-up, roent- 
genograms showed residual barium in the aneurysmal dilatation. Surgery revealed that the aneurysm 


perforated and was fragmented. 


PATHOPHYSIOLOGY 


The dilatation of the small intestine in- 
volved by lymphoma has been previously 
explained by the destruction of the myen- 
teric plexuses by the tumor?! How- 
ever, the growth characteristics of bowel 
lymphoma, and not destruction of the 
nervous plexuses, allow aneurysmal dilata- 
tion to occur. 

As the lymphoma grows, it infiltrates 
peripherally along the long axis of the 
bowel. This infiltrative process by tumor 
cells does not cause a desmoplastic reaction 
as is the case in the growth of an adeno- 
carcinoma of the small intestine.” Be- 
cause fibrosis fails to develop in lymphoma, 
the bowel wall can weaken and dilate. 
The small intestinal wall weakening occurs 
in several ways: (a) the infiltrating tumor 
cells stretch the muscle fibers; once 
stretched beyond double their length nor- 
mal contracting ability is lost;? (b) the 
infiltrating tumor cells invade and obstruct 





the lymphatic and vascular channels, thus 
resulting in anoxia of the muscle fibers 
which become necrotic; and (c) the anoxia 
also causes necrosis of the epithelial lining 


iunii nd] unu 
4 > 6 


Fic. 3. Case u. Photograph of a second, smaller 
aneurysmal lymphoma of the ileum found during 
the surgical exploration in the same patient. The 
lesion was distal to the large aneurysmal dilatation 
and was removed intact. There is ballooning of the 
bowel wall at the antemesenteric border. The cross 
section reveals a soft, whitish, ulcerated tumor, 
partially encircling the bowel wall. 
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l'1G. 4. Aneurysmal lymphoma of the small intestine in a 7 year old boy reported in 1885.2 1. Photograph of 


the patient. 2. Drawing of the gross specimen showing the aneurysmal dilatation (H) between 2 normal 


appearing small intestinal loops (Z and A). 3. Cross section of the specimen. (With permission of the 
publisher.) 
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which is sloughed off as bowel content 
passes through the lumen. The loss of 
necrotic tissue surrounding the lumen 
eventually creates a cavity. Thus, the 
aneurysmal dilatation is caused by the en- 
larged lumen and the weakened muscles 
which cannot contract against the intra- 
luminal pressure.*1*2122 


CLINICAL FINDINGS 


Aneurysmal lymphoma can occur in any 
age group.” Bessel Hagen? described its 
occurrence in a 7 vear old boy, while our 
2 cases occurred in a $7 vear old man and 
in a 76 year old woman. The determining 
factor is the extent of the tumor growth, 
not the age of the patient. 

Most of the symptoms in patients having 
aneurysmal lymphoma are similar to pa- 
tients having other tvpes of lymphoma of 
the small intestine. The predominant com- 
plaints are abdominal pain and weight 
loss.*9??1 The pain is usually dull and not 
radiating, at times crampy. The physical 
findings can be minimal. 

A clinical feature which occurs more 
frequently in aneurysmal lymphoma than 
in other types of lymphoma of the small 
intestine is anemia. It is a significant finding 
in patients with aneurysmal lymphoma. 
The above reported patients had a hemato- 
crit of 24 and 25.9 per cent, respectively. 
Both had blood loss into the bowel lumen. 

A palpable abdominal mass is a frequent 
finding. Obstruction occurs late because 
the bowel lumen remains open, although 
markedly distorted and ulcerated. 

Aneurysmal lymphoma differs from other 
types of intestinal lymphoma in that it 
perforates more often.” The perforation 
can be the result of an ulceration or of 
Dechosis nes 


ROENTGEN MANIFESTATIONS 


Marshak and Lindner give 5 charac- 
teristic appearances of lymphomatous in- 
volvement of the small intestine: (1) 
multiple intraluminal nodular defects; (2) 
polvpoid form causing intussusception; 
(3) endo-exoenteric form with excavation 


Aneurysmal Lymphoma of the Small Intestine 339 


and multiple fistulae formations; (4) in- 
vasive form of the mesentery with large 
extraluminal masses; and (5) infiltrating 
form. Aneurysmal lymphoma belongs to 
the fifth form, z.e., when a diffuse infiltra- 
tion of a segment of small intestine be- 
comes markedly dilated. 

The diagnosis of an aneurysmal lym- 
phoma of the small intestine is made on the 
small bowel study. The barium will outline 
an acute widening of the bowel lumen 
(Fig. 1, Æ and B; and 2, 4 and B). The 
normal mucosal pattern lining the dilated 
segments will be replaced bv an enlarged 
and ragged lumen. The other loops of 
small intestine are usually displaced away 
from the involved segment because the 
wall of the dilated loop is thickened bv tn- 
filtrating tumor. 

In early cases, the dilated bowel lumen 
has a geographic pattern outlined by 
barium (Fig. 1, Æ and B). In advanced 
cases, the destruction by tumor 1s so 
extensive that the lumen, still. present 
within the aneurvsmal dilatation, has the 
appearance of a large bag (Fig. 2, Æ and 
B). The size of this "bag" can be consider- 
able. The segment of bowel entering and 
leaving the aneurysmal segment is usually 
normal in caliber and appears to be unin- 
volved. The visualization of the exit loop 
can take considerable time, because the 
aneurysmal segment has lost its peristaltic 
abilitv. There might be more than one 
aneurysmal dilatation of the small in- 
testine. 

The barium column in the dilated seg- 
ment appears mottled on early roentgeno- 
grams in a small bowel study. This is the 
result of retained secretion and food parti- 
cles in the dilated segment. The dilated 
segment remains atonic and retains barium 
for as long as 10 davs as demonstrated in 
Case ir. Decubitus roentgenograms can 
demonstrate air fluid levels in the aneurys- 
mal dilatation. 

Other helpful roentgenographic exami- 
nations are: (a) plain roentgenograms of 
the abdomen which might show the extent 
of the abdominal mass; (b) intravenous 
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pyelograms which might show displace- 
ment of the ureters and urinary. bladder; 
and (c) barium enema studies which might 
show displacement of the colon. 

Lymphoma of the small intestine can be 
multicentric,’ so that one area can show an 
aneurysmal dilatation, while another can 
have any other tvpe of roentgenographic 
appearance of lymphoma. 3 

There are definitely other conditions 
which can cause dilatation of the small 
intestine and. thev must be differentiated 
from aneurysmal lymphoma. 

Segmental dilatation of a small intestinal 
loop can be proximal to an area of narrow- 
ing caused by inflammation (regional 
enteritis), fibrosis (previous infarction) or 
carcinoma (desmoplastic reaction in adeno- 
carcinoma or carcinoid tumor). The dilated 
loop preceding the obstruction will have, 
however, thin but preserved valvulae 
conniventes. In aneurysmal lymphoma, 
the mucosal pattern is distorted in early 
cases and totally destroved in late cases. 

The findings in sprue are: dilatation, 
segmentation and moulage, which can be 
confused with aneurvsmal dilatation in 
lymphoma. The dilated loops in sprue are 
different from aneurysmal lymphoma, for 
in sprue the valvulae conniventes are still 
present. Segmentation differs in that there 
are multiple dilatations connected by 
strands of barium. Moulage can be similar 
to aneurysmal lymphoma and can only be 
differentiated by seeing the other signs of 
sprue, 

scleroderma and dermatomyositis show 
dilatation, but the atonic segments are 
long and contain atrophic valvulae con- 
niventes. Both duplication cyst and 
Meckel’s diverticulum show large collec- 
tions of barium on the small bowel study. 
The bowel wall, however, is normal in 


thickness and the lumen in the dilated seg- 
ment lacks the ulcerations seen in lym- 
phoma. 


It should be kept in mind that other 
sarcomas of the small intestine such as 
leiomyosarcomas, fibrosarcomas and neuro- 
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fibrosarcomas can cause ulceration and 
dilatation of the bowel. 9.15.25 


SUMMARY 


Two unusual cases of aneurysmal 
lymphoma of the small intestine are re- 
ported, one showing early, the other late 
roentgen features. 

The clinical manifestations, the patho- 
physiology and especially the roentgen 
findings are discussed. 

In the early form of aneurysmal 
lymphoma, the involved segments show a 
ragged, geographic pattern of the barium- 
filled lumen and a companion mass. 

In the advanced form, large, aneurysm- 
like dilatations are demonstrated on the 
small bowel study. Such aneurvsmal cavi- 
ties accumulate barium and retain it for 
davs. 

In both instances, the small intestinal 
loops entering and leaving the aneurysmal 
lymphoma are normal in caliber and free 
of disease. 

L. Calenotf, M.D. 

Department of Diagnostic Radiology 
Northwestern Memorial Hospital 
303 East Superior Street 

Chicago, Hlinois 6o6ri 
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DIFFUSE EOSINOPHILIC GASTROENTERITIS* 
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Maj. EDWIN H. JENIS, M.D.,t and 
Cori. H. WORTH BOYCE, M.D.1 
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IFFUSE eosinophilic gastroenteritis is 

a syndrome of peripheral blood eosino- 
philia, gastric and small bowel nodular 
deformities (seen roentgenographically), 
and dense gastrointestinal eosinophilic in- 
filtration (detectable microscopically). This 
disease has been reported in 56 patients 
since its description in the late 1930s. Be- 
cause this disease often has a distinct roent- 
genographic small bowel pattern accom- 
panied by a gastric deformity, accurate 
roentgenographic interpretation is fre- 
quently possible. 

The purpose of this paper is to describe 
this roentgenographic pattern of diffuse 
eosinophilic gastroenteritis and to illustrate 
it by findings in 4 patients evaluated at 
Walter Reed General Hospital over the 
past 4 vears. The extent of small bowel 
involvement in conjunction with gastric 
involvement and the complete roentgeno- 
graphic reversibility of the condition by 
means of corticosteroid therapy will be 
stressed. Etiology and classification of this 
entitv will also be discussed. 


REPORT OF CASES 


Case 1. A 22 year old Caucasian enlisted man 
of Mediterranean extraction was seen for evalu- 
ation of abdominal complaints, peripheral 
eosinophilia, anemia, and splenomegaly. He 
had experienced prandial abdominal cramps, 
nausea, vomiting and diarrhea associated with a 
20 pound weight loss over a period of 2 years. 
He reported no hematemesis, hematochezia, or 
melena. Roentgenograms reportedly were nor- 
mal shortly after the onset of his illness. The 
patient denied that he had traveled outside of 
the United States. Although he admitted to oc- 
casional episodes of "hav fever," no food al- 
lergies, asthma, or drug allergies were noted. 
Physical examination on admission revealed 


palor, a palpable spleen tip, and minimal axil- 
lary and inguinal lymphadenopathy. 
Laboratory studies included an initial hema- 
tocrit of 30 per cent and a white blood cell 
count of 15,000/mm.? with 48 per cent eosino- 
phils. Peripheral smear, blood indices, serum, 
and bone marrow iron studies indicated severe 
iron deficiency. An elevated level of A, hemo- 
globin (5.6 per cent) was present on hemo- 
globin electrophoresis. Occult blood was present 
intermittently in stools; however, multiple 
stools and duodenal drainage were negative for 
parasites. Routine skin tests and blood chemis- 
tries were within normal limits. Serum albumin 
was initially 2.9 gm. per cent. Proctosigmoido- 
scopy and barium enema examination were 
normal. Upper gastrointestinal roentgenograms 
revealed thickened valvulae conniventes and 
separation of the small bowel loops (Fig. 1). 





ic. 1. Case 1. The duodenal, jejunal, and ileal val- 
vulae conniventes are thickened. Separation of 
bowel loops denotes thickening of bowel wall and 
possibly mesentery. Small bowel biopsy from 
proximal jejunum confirmed dense eosinophilic in- 
filtration, 


* From the Department of Radiology, University of California School of Medicine, San Francisco, California. 
t Division of Gastroenterology, Walter Reed General Hospital, Washington, D.C. 
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'The stomach appeared normal. Twelve grams 
of fat was present in a 24 hour stool collection. 
Esophagogastroscopy revealed patchy distal 
gastritis and a biopsy from this area showed 
infiltration of the lamina propria with mature 
eosinophils. A Crosby capsule small bowel 
biopsy from the region of the ligament of 
Treitz showed eosinophilic infiltration of the 
lamina propria. 

On the basis of these studies, it was felt that 
this patient had thalassemia minor and 
eosinophilic gastroenteritis. Consequently, he 
was started on a trial dose of prednisone 15 
mg./day. On this dose of corticosteroids his 
symptoms improved and his peripheral eosino- 
phils decreased from 50 per cent to 25 per cent. 
Because of the failure of the eosinophils to de- 
crease below 20 per cent, he was treated empiri- 
cally with tetrachloroethylene; no further re- 
duction in the eosinophils was noted, however. 
Consequently, the prednisone was restarted in 
the same dosage and over several weeks the 
peripheral eosinophils decreased to 5 per cent. 
Follow-up upper gastrointestinal roentgeno- 
grams and small bowel biopsy at this time were 
entirely normal. 

Over the past 4 years, this patient has had to 
be maintained on corticosteroids. His usual 
daily maintenance dosage has been : mg. of 
prednisone and on this low dose he has re- 
mained asymptomatic with peripheral eosino- 
phils under 10 per cent with no evidence of 
gastrointestinal bleeding or malabsorption. 
Discontinuation of steroid therapy has always 
resulted in recurrence of the symptoms with a 
concomitant rise in the peripheral eosinophil 
level. 


Case m. A 28 year old Caucasian physician 
was admitted for evaluation of a 3 month his- 
tory of diarrhea, abdominal cramps, and a 15 
pound weight loss. The abdominal cramps were 
related to all types of food ingestion and the 
diarrhea which followed shortly after meals re- 
sulted in stool which was watery and brown 
with considerable mucus. Shortly before ad- 
mission he noted early satiety and postprandial 
vomiting. Past medical history was unremark- 
able except for mild seasonal allergies. The pa- 
tient specifically denied intolerance to food. He 
said his father had "hay fever" and his mother 
“an asthmatic condition.” On initial physical 
examination there was evidence of moderate 
dehydration and hyperactive bowel sounds; 
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otherwise the remainder of the examination 
was within normal limits. 

Laboratory studies during hospitalization 
revealed a persistent leukocytosis (15,000~ 
50,000/mm.*) with 50-60 per cent eosinophils. 
Routine blood chemistry procedures revealed 
reduced serum proteins and cholesterol. Fecal 
fat determination and d-xvlose absorption were 
normal. Stools were negative for parasites. 
Tuberculin skin tests were negative. 

Upper gastrointestinal roentgenograms dem- 
onstrated irregularity and narrowing of the dis- 
tal antrum and distortion of the jejunal pattern 
with effacement of the valvulae, thickened 
2, A and B). Results of barium enema examina- 
tion were normal. Chest roentgenograms re- 
vealed minimal pleural effusion and thoraco- 
centesis yielded clear yellow fluid with 4,000 
cells/mm’, 97 per cent of which were eosino- 
phils. Small bowel biopsy showed mucosal 
edema and a heavy eosinophilic infiltration of 
the lamina propria. 

Two weeks of nasogastric suction and then a 
diet of clear liquids improved the patient's con- 
dition. The peripheral eosinophils decreased to 
30 per cent. At the time of his discharge the 
patient was able to tolerate a regular diet 
without difficulty. The roentgenographic ap- 


cramping and diarrhea associated with a fur- 
ther increase of eosinophils. He treated these 
episodes by abstaining from food for a day or 
two and noted improvement within this period; 
16 months after onset of symptoms, however, 
he had a severe flare-up of symptoms with a 
marked rise of eosinophils. He was hospitalized 
and given steroids which resulted in almost im- 
mediate clinical improvement and a rapid re- 
duction in his peripheral eosinophils. Steroid 
dosage was tapered then stopped and the pa- 
tient resumed a normal diet; over the next 5 
years he noted only minimal and infrequent 
symptoms. His peripheral eosinophil count, 
however, remains elevated. 


Case nr. A 21 year old Caucasian soldier 
developed abdominal cramps, nausea, and in- 
termittent diarrhea, while stationed in West 
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the jejunum. Extensive eosinophilic infiltration may produce narrowing of the intestinal lumen and efface- 
ment of mucosal folds, as well as separation of bowel loops (arrow). (B) Seven weeks after the abnormal 


small bowel roentgenograms in Æ were obtained, the small bowel pattern had 


tient had not received steroids. 


The sole method of treatment was bowel rest ( 


returned to normal. This pa- 


nasogastric suction for 2 


weeks with concomitant intravenous feeding, then 1 month of liquid diet without milk). 


Germany. Since this condition persisted for 1 
month, uncontrolled by anticholinergic ther- 
apy, he was hospitalized for further evaluation. 
The year before, while stationed in South Viet- 
nam, he had developed malaria, which was suc- 
cessfully treated. The remainder of his past 
medical history was noncontributory. He gave 
no personal or family history of allergy. 
Physical examination on admission was unre- 
markable. A white blood cell count of 15,000 
per mm.* with 60 per cent eosinophils was 
present. The hematocrit was 37 per cent and 
blood indices, peripheral smear, serum, and 
bone marrow iron studies confirmed iron de- 
ficiency. Stool guaiacs ranged from 1—3-- posi- 
tive for occult blood. Intestinal absorption 
proved to be normal; upper gastrointestinal 
roentgenograms, however, revealed diffuse 
mucosal thickening of the small bowel and an- 
tral irregularity (Fig. 3, .7-C). Peroral biopsy 
of the small bowel from a site near the ligament 
of Treitz revealed dense eosinophilic infiltration 
of the lamina propria with normal villous archi- 


tecture. Multiple stools were negative for para- 
sites. Duodenal aspiration revealed hookworm 
ova, and the patient was given a 4 day course of 
thiabendazole resulting in mild symptomatic 
improvement and a decrease in peripheral 
eosinophils from 50 per cent to 20 per cent. 
Within 2 weeks, however, he was again sympto- 
matic and peripheral eosinophils had returned 
to pretreatment levels. Stools and duodenal 
drainage this time showed no parasites; the pa- 
tient was therefore started on a daily dosage of 
5o mg. prednisone. Symptomatic improvement 
was immediate and the peripheral eosinophil 
count returned to normal. Prednisone dosage 
was decreased to 20 mg. every other day. 

With the decrease in steroid dosage the pa- 
tient again developed cramps and peripheral 
eosinophils of 20 per cent. Small bowel roent- 
genograms at this time showed irregularity of 
the small bowel pattern similar to that of the 
initial study; a small bowel biopsy revealed a 
moderately heavy infiltration. of eosinophils. 
Again multiple stools and duodenal aspiration 


ated with distortion of the mucosal fold pattern of 


) 


d 
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revealed no parasites. Empiric retreatment 
with thiabendazole this time did not improve 


the abdominal symptoms or decrease the 
peripheral eosinophils. However, increase of 
his daily dosage of prednisone to 40 mg. re- 
sulted in disappearance of his symptoms and a 
return of his peripheral eosinophil level to less 
than s per cent. A follow-up biopsy showed the 
small bowel to be normal. The steroid dosage 
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Fic. 3. Case Ni. (4) Marked distortion of 
small intestine mucosal fold pattern char- 
acterizes the initial roentgenograms in this 
21 year old man. Concentric antral narrow- 
ing is also present. (B) This small bowel 
roentgenogram was obtained 23 months 
after the initial study because of return of 
the patient’s abdominal cramps and pe- 
ripheral eosinophilia due to progressive de- 
crease in prednisone dosage. The valvulae 
conniventes are distorted and thickened in 
a similar fashion to those in 4. The jejunal 
loops are widely separated. (C) Reinstitu- 
tion of prednisone (30 mg. every other 
day) resulted in reversibility of abnormal 
roentgenographic pattern to normal wathin 
| month. A small bowel biopsy specimen 
obtained at this time was almost devoid of 
eosinophils. 


was slowly tapered to 30 mg., to be adminis- 
tered every other day; on this dose the patient 
remained asymptomatic. Attempts at decreas- 
ing the dosage further resulted in a return of 
symptoms and a rise in per cent of peripheral 
eosinophils. 


Case 1v. A 24 year old Black enlisted man 
noted the onset of abdominal cramps, early 


satiety, 


and recurrent episodes of nausea and 
vomiting for 1 month. He was treated with anti- 


cholinergic drugs for 2 months without relief of 


his symptoms and during this period lost 30 lb. 
Past medical history and physical examination 
were unremarkable. The patient denied any 
allergies or specific food intolerance; he st: ited, 
however, that one of his brothers has” 
chial asthma.” 


heen. 
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liG. 4. Case 1v. (4) Extensive nodular 
irregularity of the small bowel con- 
tour is due to dense eosinophilic in- 
filtration of all layers of the bowel 
wall. The dilated jejunal loops are 
widely separated by thickened mes- 
entery and wall. (B) The 
roentgenographic pattern of the 
small bowel appeared normal after a 
3 month course in which daily dos- 
ages of 40 mg. prednisone were de- 
creased to 15 mg. every other day. 
(C) Close-up view of the distal 
stomach and duodenum shown in B 
demonstrates a residual concentric 
narrowing of the proximal duo- 
denum with thickening of duodenal 
folds. This was an area of persistent 
eosinophilic infiltration. 


bowel 


The initial white blood cell count was 25,000 
mm.” with 6g per cent eosinophils. Upper gas- 
trointestinal roentgenograms revealed nodular 
irregularity of the distal stomach and much of 
the small bowel (Fig. 4, 1-C). A barium enema 
procedure and extensive hematologic and mal- 
absorption evaluations disclosed nothing ab- 
normal. Examination of stools and duodenal 
drainage gave no evidence of ova and parasites. 
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Histologic examination of the distal stomach 
and a biopsy of the small bowel revealed heavy 
eosinophilic infiltration of the lamina propria. 

Diagnosis on the basis of these studies was 
eosinophilic gastroenteritis; the patient was 
started on a daily dosage of 40 mg. prednisone. 
Dramatic improvement ensued and the level of 
peripheral eosinophils decreased to 7 per cent 
within 1 week. Within 3 weeks, total eosinophil 
count had returned to normal. Roentgenograms 
of the upper gastrointestinal tract and histo- 
logic examination of the stomach and small 
bowel vielded no abnormal findings. The pred- 
nisone dosage was tapered to 15 mg., to be 
taken every other day; attempts to decrease the 
steroid. dosage below this level, however, re- 
sulted in exacerbation of symptoms and an in- 
crease in peripheral eosinophils. At the end of 1 
vear the patient is asymptomatic on his pro- 
gram of 15 mg. steroid dosage taken alternate 
days. 


ROENTGENOGRAPHIC FINDINGS 

The roentgenographic abnormalities of 
diffuse eosinophilic gastroenteritis are typi- 
cal of most infiltrative diseases that involve 
the small bowel. Although the jejunum 1s 
most prominently involved,*?!7* the en- 
tire small bowel may be affected, and 
occasionally the colon.*? All of our pa- 
tients. exhibited extensive duodenal, je- 
junal, and proximal ileal involvement. 
Involvement of the small bowel is often 
associated with gastric eosinophilic infiltra- 
tion.? In 3 of our cases, there was roentgeno- 
graphic evidence of concomitant gastric 
involvement. Gastric involvement may be 
manifested by enlargement of rugal folds, 
narrowing and rigidity of the antrum, or a 
bulky irregular intraluminal mass. Al- 
though the antrum is the major area af- 
fected, the entire stomach may be in- 
volved. In all 4 of our patients, involve- 
ment was limited to the antrum. In Case 1, 
patchy antral mucosal abnormalities were 
noted by the endoscopist and later con- 
firmed by biopsy as areas of eosinophilic 
infiltration, although the antrum appeared 
normal on upper gastrointestinal roent- 
genograms. 

Thickening and widening of the valvulae 
conniventes are the most common roent- 
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genographic findings of eosinophilic infil- 
tration of the small bowel (Fig. 1; and 4, 
A-C). Infiltration of the mucosa and lam- 
ina propria results in regular nodular con- 
tour defects. These thickened valvulae are 
sharply outlined by barium--unlike the 
appearance of thickened folds due to 
edema. More extensive involvement of the 
bowel wall or transmural involvement 
results in distorted valvulae with irregular 
angulation and a saw-toothed contour of 
the small bowel (Fig. 2.4; and 34). Infil- 
tration may be so pronounced as to efface 
completely the valvulae, resulting 1n nar- 
rowing of the bowel lumen (Fig. 24); the 
bowel at fluoroscopy may then appear 
rigid. Involvement of the mesentery and 
omentum may result in separation of in- 
testinal loops. In those patients with stea- 
torrhea from malabsorption, the barium 
column may be somewhat segmented and 
focculated. 


DISCUSSION 


Eosinophils in the mucosa of the gastro- 
intestinal tract are common. Massive in- 
filtration of the wall of the stomach and 
small bowel by eosinophils, in association 
with an increased amount of eosinophils in 
the peripheral blood are hallmark findings 
of eosinophilic gastroenteritis. Eosinophilic 
gastroenteritis has also been called idio- 
pathic eosinophilic infiltration of the gas- 
trointestinal tract, eosinophilic gastroduo- 
denitis, eosinophilic granuloma of the 
stomach and small intestine, gastric sub- 
mucosal granuloma with eosinophilic in- 
filtration, gastric lesion of LoefHer’s syn- 
drome, and allergic gastroenteropathy. 

Because the etiologies of eosinophilic 
infiltration in the gastrointestinal tract are 
controversial, some confusion exists as to 
whether all of these terms should be applied 
to diffuse full-thickness gastrointestinal 
infiltration by eosinophils. Review of the 
literature indicates 3 apparently separate 
pathologic states. The first is known as 
allergic gastroenteropathy,*!® which occurs 
mainly in the first and second decades of 
life. Hypoalbuminemia, hypogammaglobu- 
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linemia, anemia, blood eosinophilia, and 
small bowel eosinophilic infiltration limited 
to the mucosa are all associated with this 
condition. In patients with allergic gastro- 
enteropathy a definite history is given of 
allergy, particularly to milk products and 
meat,^ 572.19 Two of our 4 patients (Cases 1 
and i1) had only "hay fever" type allergies 
without apparent food allergy, asthma, or 
urticaria, The other 2 had no allergic his- 
tory. All had the same roentgenographic 
and histologic changes and were over 20 
years of age. At the present time, allergic 
gastroenteropathy is separated from the 
diffuse eosinophilic gastrointestinal in- 
volvement by an established allergic his. 
tory, almost sole involvement of the mu- 
cosa, and the high incidence in childhood. 
Allergic gastroenteropathy and diffuse eo. 
sinophilic gastroenteritis without associ- 
ated allergv, however, have manv features 
in common, Caution should be exercised in 
attempting to classify definitely these 2 
processes as separate diseases, 

In diffuse eosinophilic gastroenteritis, 
the second pathologic state, eosinophils 
are prominent in all layers of the bowel 
wall but mainly the submucosa. About 
one-half of patients with this disease give 
a history of childhood allergy. Eosino- 
philic gastroenteritis is a disease of adults, 
the youngest reported patient (with 1 ex- 
ception)® was more than 20 years of age.? 
Beside allergy to external agents, a SYS- 
temic hypersensitivity reaction? *!5 and a 
systemic manifestation of Loefller's syn- 


drome? have been considered causes of 


diffuse eosinophilic gastroenteritis. 

The third disease state is local eosino- 
philic granuloma of the stomach, which is 
probably a distinctive entity separate 
from the diffuse involvement of the gastro- 
intestinal tract. It is best considered as 
granuloma of the stomach with eosinophils 
present. Patients may or may not have an 
allergic historv. This disease is localized to 
the stomach. 

In patients with diffuse eosinophilic 
gastroenteritis either on an allergic basis 
or without evidence of allergy, the usual 
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gastrointestinal symptoms are cramping 
abdominal pain, weight loss, and diarrhea 
(as manifested by our 4 patients). Nausea 
and vomiting have also been noted, par- 
ticularly when the stomach as well as the 
small bowel is involved. 

Hypoproteinemia may result in ab- 
dominal distention and swelling of 
ankles.^" Eosinophilic ascites has also 
been noted in this disease, probably sec- 
ondary to serosal involvement." Eosino- 
philic pleural effusion was present in 1 of 
our patients (Case 11), but there was no 
evidence of ascites. In extensive mucosal 
invasion, malabsorption results in stea- 
torrhea. 1? Duration of symptoms varies 
from a few months?" to several years. 
One patient (Case 1) had symptoms for 2 
vears before his condition was diagnosed; 
the other 3 had symptoms for only a few 
months. 

All patients with diffuse eosinophilic in- 
volvement of the gastrointestinal tract 
with or without allergic histories, have a 
high percentage of eosinophils in the blood, 
ranging from 10 to 80 per cent. Anemia 
may be frequent. In those instances of 
eosinophilic disease of the intestine with 
protein-losing enteropathy, serum proteins 
will be decreased." Immunoglobulin A, 
immunoglobulin G, and immunoglobulin 
M have been reported to be normal." 

Biopsy of the small bowel in eosinophilic 
gastroenteritis may reveal a normal-ap- 
pearing epithelium and preserved villi, 
with eosinophilic and plasma-cell infil 
tration of the lamina propria (Fig. 5).2" 
The nature of these biopsies, however, is 
such that the extent of the eosinophilic in- 
volvement throughout the wall of the in- 
testine cannot be fully appreciated. The 
depth of which the biopsy specimen is ob- 
tained may be important, since some 
authors have stated that eosinophilic gas- 
troenteritis is best classified by the depth 
of involvement of the bowel wall.?:9 The 
4 patients in our series all had extensive 
eosinophilic infiltration throughout the 
lamina propria of the small bowel. The 
sites of biopsy extended only slightly into 
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the submucosa. Since none of the patients 
had undergone a surgical procedure, we do 
not know to what depth the bowel wall was 
involved. 

In diffuse eosinophilic gastroenteritis the 
stomach and small bowel wall are grossly 
thickened. The appearance is similar to 
that of lymphoma and regional enteritis.?:!? 
Full thickness specimens of the small bowel 
obtained at the time of surgical operation 
have shown that the intestinal villi are 
preserved, but eosinophil and plasma-cell 
‘nfiltration are distributed diffusely 
throughout all layers of the bowel wall. 
Hypertrophy of the muscle layers may add 
to the bowel thickness.) The eosinophilic 
‘nfiltration in this disease is more dense 
than in other causes of gastrointestinal 
eosinophilia, such as Hodgkin's disease, 
carcinoma, amebiasis, helminthic disease, 
and regional enteritis. 


RESPONSE TO STEROID THERAPY 


After systemic steroid therapy, the 
roentgenographic evidence of eosinophilic 
infiltration may disappear,” ^?* as well as 
the clinical symptoms and the peripheral 
eosinophilia. The mucosal pattern has been 
reported to revert to normal as early as 2 
months after the start of steroid therapy 
and the roentgenographic appearance may 
remain normal for 5 years.? The roentgeno- 
graphic abnormalities in the small bowel of 
the patient of Case 1v reverted to normal 3 
weeks after steroid therapy was initiated. 
Intestinal motility, frequently altered by 
the diffuse transmural eosinophilic infiltra- 
tion as manifested by areas of spasm and 
dilatation, also returns to normal after 
steroid therapy.? Occasionally, abnormali- 
ties may still be seen on roentgenograms 
even though physical improvement 1s pro- 
nounced.!! In all of our 4 patients, steroid 
therapy (varying from 40 mg. prednisone 
daily to 15 mg. daily) resulted in prompt 
reversal of clinical symptoms, noted as 
early as I week in I instance (Case 1v). 
The eosinophilic infiltration of the small 
bowel disappeared in 2 of our 3 patients 
after steroid therapy of 1-3 months; this 
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Fic. &. Microscopic section (X100) obtained by 
means of small bowel biopsy from one patient 
(Case 1v) demonstrates dense eosinophilic infiltra- 
tion throughout the lamina propria. The villi, al- 
though harboring large numbers of eosinophils, 
are not thickened or blunted. 


was confirmed by repeated biopsy. The 
persistence of eosinophilia in the small 
bowel in one instance (Case UI) even 
though roentgenographic and clinical find- 
ings had reversed, probably reflects that 
steroid therapy was at a suboptimal level 
since an increased daily dosage (40 mg. 
prednisone) led to disappearance of the 
eosinophilic infiltration. It is noteworthy 
that, in this patient, abnormalities were 
not evident roentgenographically—even 
though steroid therapy was incomplete and 
eosinophilic infiltration was present. This 
suggests that the extent of eosinophilic in- 
filtration determines the degree to which 
the abnormality can be seen on roentgeno- 
grams. 

Two of our patients have been main- 
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tained on prednisone (Case t, $ mg. per dav 
for 4 years, and Case 1v, 1 5 mg. every other 
day for 1 vear) without exacerbation. When 
steroid therapy was withdrawn from 3 of 
the patients (Cases 1, nnn and iv), how. 
ever, the clinical symptoms and peripheral 
eosinophilia reappeared. The fourth pa- 


tient (Case 11) has not taken steroids for 5 
years and has experienced mild intermit 
tent abdominal cramps and persistent 
peripheral eosinophilia. Complete clinical, 
histologic, and roen tgenographic remission 
IS apparently steroid-dependent. Althou gh 
the disease may exacerbate, it is usually 
not treated surgically. Only when steroids 
do not effect relief of intestinal obstruction 
is surgery indicated. 


DIFFERENTIAL DIAGNOSIS 


Eosinophilic gastroenteritis must be dif. 
ferentiated roentgenographically — from 
other causes of transmural infiltration of 
the small intestine. Findings in regional 
enteritis, tuberculous enteritis, Whipple's 
disease, lymphosarcoma, intramural hem. 
orrhage, periarteritis, and amyloidosis may 
all resemble those of eosinophilic enteritis, 
In all these diseases, as well as in eosino. 
philic infiltration, the stomach and duo. 
denum may be involved alone with the 
small bowel, and all these diseases may re- 
sult in extensive infiltration with separa- 
tion of bowel loops. The clinical history of 
peripheral blood eosinophilia and allergy 
to certain foods, as well as the recognition 
of concomitant gastric and small bowel 
infiltration become exceedingly important 
for the correct interpretation of roen tgeno- 
grams. It is not possible to arrive at a 
specific. diagnosis of eosinophilic gastro- 
enteritis solely on the basis of roentgeno- 
graphic findings; clinical history and lab. 
oratory data must also be understood and 
taken into account. 


SUMMARY 


Four examples of diffuse eosinophilic 
gastroenteritis are reported to demonstrate 
roentgenographically the abnormalities 
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which may be produced by eosinophilic in- 


filtration of the stomach and small bowel. 
The nodular contour defects produced 


by dense eosinophilic infiltration of mucosa 
and submucosa are often sharply defined. 

Involvement of the muscularis, serosa, 
and mesentery results in separation of the 
bowel loops. Gastric involvement is often 
accompanied bv small bowel disease. 

The roentgenographic features are com- 
pletely reversible as a result of systemic 
steroid therapy. 


Henry I. Goldberg, M.D. 
Department of Radiology, Room 380.M 


University of California, San Francisco 
San Francisco, California 94143 
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HE clinical features of the syndrome 

of abdominal angina due to vascular 
insufficiency of the intestines are well rec- 
ognized. In 1958, Shaw and Maynard" first 
directed attention to the association of mal- 
absorption with intestinal ischemia. Fur. 
ther experience has shown that malabsorp- 
tion may be the initial or the dominant fea- 
ture of the clinical presentation. Early 
recognition of the presence of chronic 
mesenteric Ischemia underlying such cases 
of malabsorption is imperative in order to 
avoid catastrophic infarction of the in- 
testine. Surgical advances have now ren- 
dered most of these arterial occlusions 
remediable. 

The most definitive diagnostic evaluation 
is accomplished by abdominal aortography. 
Certain clinical and roentgenographic fea- 
tures may be helpful in the selection of 
patients with malabsorption for aortog- 
raphy to delineate the sites of arterial 
occlusion. 


REPORT OF A CASE 


This 62 year old white male was admitted 
with a history of diarrhea and a 70 pound 
weight loss over the past 15 months. Watery 
brownish bowel movements alternated with 
bulky yellowish stools. Some abdominal dis- 
tention, occasional vomiting and frequent eruc- 
tation were noted. Generalized abdominal dis- 
comfort began 4 months prior to admission, be- 
coming principally epigastric and postprandial, 
occurring especially 20-30 minutes after meals. 
This led to sitophobia and the ingestion of fre- 
quent small meals. Weight loss had advanced, 
particularly over the previous 3 months. 

Physical examination revealed a cachectic 
male with angular stomatitis. Blood pressure 
was 120/80 mm. Hg. No abdominal bruit was 
present. Femoral pulses were intact but the 


posterior tibial and dorsalis pedis pulses were 
not palpable The remainder of the physical 
examination was within normal limits. Stools 
were negative for occult blood, ova and para- 
sites. Smear of a random stool revealed the 
presence of numerous fat globules. White blood 
cell count was 12,000/ml.*. Blood sugar, blood 
urea nitrogen, electrolytes, calcium, phos- 
phorus, alkaline phosphatase, amylase, serum 
albumin and globulin, total and direct bih- 
rubin, serum cholesterol, thymol turbidity, 
lactic dehydrogenase, and urinalysis were all 
within normal limits. — Electrocardiogram 
showed changes compatible with an old inferior 
wall infarct. Chest roentgenogram and a bar- 
ium enema study were normal. 

The clinical impression of malabsorption 
was confirmed by a radioactive triolein study 
demonstrating excretion of 50.5 per cent of the 
administered dose of labeled fat in a pooled 72 
hour stool collection (normal: <s per cent). 
Less than 6.6 per cent of the administered I!?! 
label appeared in the urine within 24 hours. 

Án upper gastrointestinal and small bowel 
series, utilizing a colloidal barium suspension, 
demonstrated a "sprue-like pattern," char. 
acterized principally by dilated jejunal loops, 
segmentation, and a transient ileal intussuscep- 
tion (Fig. 1, 4-C). No hypersecretion was 
present. 

Further studies of intestinal absorption were 
initiated and abdominal aortography was con- 
sidered. On the twelfth hospital day, however, 
the patient developed severe generalized ab- 
dominal pain. The abdominal wall was rigid 
and for the first time an abdominal bruit was 
heard. He became hypotensive and despite 
resuscitative measures expired. 

At autopsy, there was infarction of the in- 
testine extending from 1 cm. distal to the liga- 
ment of Treitz to the rectosigmoid junction 
with a c.5 cm. perforation of the midjejunum 
secondary to infarct necrosis. In the ileum, 
there was evidence of marked mucosal atrophy 


* From the Departments of Radiology,f and Medicine,t The New York Hospital-Cornell University Medical Center, New York, 
New York; and the Department of Medicine ,8 Bronx-Lebanon Hospital Center, Bronx, New York. 
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Fic. 1. Small bowel series. (4) At 30 minutes; 
(B) at 60 minutes; and (C) at 2 hours. 
There is stasis within dilated proximal 
and midjejunal loops. Disordered peri- 
stalsis is further shown by segmentation 
of the barium column in ileal loops, with- 
out evidence of hypersecretion. Transit 
time throughout the small intestine, how- 
ever, is within normal limits. At 60 minutes 
a short nonobstructing transient intus- 
susception of the midileum is present 
(arrows). The mucosal folds otherwise ap- 
pear intrinsically intact. 
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and submucosal fibrosis antedating the final 
episode. The abdominal aorta was involved 
with moderate atheromatosis with calcification 
and ulceration of the plaques, occluding the 
ostium of the inferior mesenteric artery. A 
common celiacomesenteric trunk was present. 
A pale yellow to white thrombus of long-stand- 
ing narrowed its proximal lumen by sO per 
cent, extending 1.5 cm. distal to its ostium. 
Complete occlusion of the remaining lumen 
had been produced by a bright red and fleshy 
thrombus. In addition, there was a chronic 
thrombus in the distal alf of the vessel with a 
possible residual lumen in the area of the occlu- 
sion, A 2 cm. prepyloric ulcer of the greater 
curvature of the stomach had perforated lead- 
mg to acute peritonitis. Histologically acute 
centrolobular necrosis of the liver was seen. 

The heart showed marked coronary arterio- 
sclerosis. 


DISCUSSION 

Chronic mesenteric vascular insufficiency 
has been documented as a cause of the mal- 
absorption syndrome. *!4:18.2t,22,82.34,97.38 Watt 
et al. ; reported malabsorption in 4 of 5 
cases of chronic intestinal ischemia. Morris 
and DeBakey? found frequent abnormal 
fecal fat excretion in rs setting of ab- 
dominal angina. The patients reported with 
ischemic malabsorption have all been 
shown to have diarrhea, weight loss, and 
either low serum carotene, abnormal xylose 
absorption, or increased fecal fat excre- 
tion. 458 Correction of the vascular 
lesions by thromboendarterectomy or by- 
pass graft has been shown to reverse the 
malabsorption as well as alleviate the 
pain? 835 [n several instances ischemic 
malabsorption has been noted following 
surgical excision of an acute embolic 
occlusion. of a branch of the superior 
mesenteric artery.^5*? This impairment 
improves gradually with a complete resolu- 
tion after several months. Since it is known 
that villous structure reconstitutes itself 
rapidly, the explanation for the delayed 
regression of the malabsorption in this 
circumstance is not clear. Impaired absorp- 
tion has also been observed with mesenteric 
arteriovenous fistulas,?** evidently on the 
basis of a vascular steal from the intestinal 
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perfusion. In addition to the clinical re- 
ports cited, further support for the role of 
vascular disease comes from studies in 
which malabsorption has been produced in 
dogs following partial superior mesenteric 
artery ligation." These animals develop 
weight loss and diarrhea with s 
I"! triolein and xylose absorption as well as 
histologic alterations in the small bowel 
mucosa. The condition is temporary, how- 
ever, reverting to normal after several 
months, presumably as collateral circula- 
tion develops, 

Abdominal pain has been a concomitant 
feature in almost all cases of ischemic 
malabsorption described, but is variable in 
intensitv and character. While it character- 
istically is postprandial and periumbilical, 
it may also simulate the pain of pan- 

creatitis with radiation toward the back 
and relief by a stooped posture. It usually 
precedes or occurs A dy with the 
malabsorption syndrome, the features of 
which may dominate the clinical picture 
until the abdominal angina increases in 
intensity later in the course. In the case 
reported, however, diarrhea antedated the 
onset of abion aa pain, indicating that 
there is variability in the order of appear- 
ance of symptoms. 

Certain clinical features in addition to 
postprandial distress, are of particular sig- 
nificance in distinguishing malabsorption 
secondary to visceral ischemia: (1) age of 
onset. In Badenoch’s! series of 106 patients 
with idiopathic steatorrhe: a, all but 14 had 
the onset of malabsorption in childhood or 
before the age of so. In contrast, ischemic 
malabsorption is seen most commonly after 
the age of 50; (2) evidence of generalized 
arteriosclerotic disease: (3) presence of an 
abdominal bruit.?? 

Not all patients with chronic mesenteric 
vascular insufficiency and abdominal angina 
develop malabsorption.!!* The weight loss 
so frequently DUE in this condition 
may be a consequence of marked reduction 
of food intake in the avoidance of abdomi- 
nal pain ("small meal syndrome"), in addi- 
tion to or instead of frank malabsorption of 
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nutrients. On the other hand, ischemic 
malabsorption may not necessarily be ac- 
companied by abdominal pain, as seen in 
the small vessel disease of periarteritis 
nodosa.‘ 

Malabsorption has been classified into 
abnormalities of intraluminal digestion, 
mucosal-cell transport, and lymphatic 
drainage of the intestine. The exact 
mechanism for the impaired absorption 
associated with vascular disease 1s un- 
known. Many factors affecting both intra- 
luminal and mucosal phases of digestion are 
probably involved, including: (1) decreased 
mucosal cell turnover and villous atrophy 
with diminished absorptive surface; (2) 
reduced enzyme production; and (3) al- 
tered bowel motility as a result of sub- 
mucosal fibrosis or autonomic nerve dam- 
age with consequent stasis and bacterial 
overgrowth. Complicating factors must 
also be considered such as stricture forma- 
tion with the so-called blind-loop syndrome, 
decrease in pancreatic enzyme production 
from coincident hvpoperfusion of the pan- 
creas, and localized damage to the terminal 
ileum with impaired bile salt and vitamin 
By absorption. 

A spectrum of laboratory tests is per- 
formed in the routine evaluation of malab- 
sorption, including blood cell count and 
smear, prothrombin levels, serum calcium, 
albumin, carotene and vitamin A. Each of 
these, however, is nonspecific and unreh- 
able as a screening test. The documentation 
of the presence of a malabsorption svn- 
drome is generally predicated on the find- 
ing of an abnormality in the P* triolein 
absorption, 72 hour stool fat, d.xvlose 
excretion, and/or radioactive vitamin By 
absorption (Schilling) tests. The triolein 
test has been shown to be a useful screening 
test for steatorrhea with few false posi- 
tives.” Fecal fat determination is the most 
sensitive and quantitative assessment of 
fat malabsorption.?5 Both tests, however, 
supply no etiologic information nor do they 
distinguish between the 3 main groups of 
malabsorptive disorders. The determina- 
tion of xylose and vitamin Bp, while de- 
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pendent on jejunal and terminal ileal 
mucosal-cell transport, respectively, may 
be similarly misleading since each may also 
be metabolized by overgrowth of luminal 
bacteria in a variety of conditions." Thus, 
in mesenteric vascular insufficiency, routine 
laboratory evaluation may document the 
presence of malabsorption, but gives no 
clue to its ischemic origin. 

Jejunal biopsy for the direct examina- 
tion of the histopathology is also non- 
specific in most instances. The changes in 
the small bowel mucosal histology classi- 
cally associated with idiopathic sprue, con- 
sisting of total or subtotal villous atrophy 
and chronic inflammatory cell infiltration 
in the submucosa,’ are by no means pathog- 
nomonic. Indeed these findings are a fea- 
ture of many specific conditions,” includ- 
ing gluten-responsive sprue, tropical sprue, 
lymphoma, bacterial overgrowth, dermato- 
pathic enteropathies, and radiation en- 
teritis. Similar histologic changes have 
been noted in ischemic malabsorption. 
Watt e£ a/. described a patient with sub- 
total villous atrophy and plasma cell in- 
filtration in the lamina propria which re- 
gressed entirely following revascularization. 
Carron and Douglas? have shown atrophic 
mucosal changes in patients with steator- 
rhea secondary to vascular insufficiency of 
the small intestine produced by peri- 
arteritis nodosa. Mucosal atrophy has also 
been produced following experimental par- 
tial ligation of the superior mesenteric 
artery in dogs.” In addition, the presence 
of submucosal fibrosis associated with 
malabsorption’ probably indicates, as in 
our case, mesenteric vascular insufficiency 
of some duration. It is thus apparent that 
small bowel mucosal biopsy cannot dis- 
tinguish between idiopathic sprue and 
ischemic malabsorption, with the exception 
of a truly flat mucosal lesion (total villous 
atrophy) which is much more consistent 
with sprue. 

Small bowel barium studies are utilized 
in the routine evaluation of malabsorp- 
tion, but are generally most specific in de- 
lineating localized lesions such as di- 
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verticula, strictures, enteric fistulas, and 
conditions such as regional ileitis, Whi pple's 
disease, and intestinal lymphangiectasia. 
The early reports of roentgenologic ab- 
normalities in the small bowel in idiopathic 
steatorrhea emphasized a characteristic 
"deficiency pattern" based on flocculation 
and segmentation of a simple barium sul- 
phate suspension. Frazier ef al? docu- 
mented that such changes are related to the 
quality of the intestinal contents and not a 
reflection of morphologic changes or dis- 
ordered motor function. It was shown that 
segmentation and flocculation could be in- 
duced in normal subjects by the presence 
of excess fatty acids, hypertonic solutions 
and mucus in the small bowel. In the pres- 
ence of these changes in the contrast 
material, the caliber and mucosal pattern 
of the small bowel loops could not be ac- 
curately evaluated. It was not until the 
development of colloidal barium prepara- 
tions, now in general use, that clumping 
and precipitation of the barium could be 
avoided? and the primary characteristic 
features recognized. These include dilata- 
tion of the small bowel, particularly in the 
mid- and distal jejunum, and evidence of 
increased intraluminal fluid as manifested 
by progressive dilution of the barium 
column within the ileum.” The features of 
dilatation and hypersecretion are virtually 
always present in the active phase of the 
disease." Transit time through the small 
bowel may be normal or delayed. The 
mucosal folds may appear normal, thick- 
ened or thinned, depending on the degree 
of dilatation and the amount of secretion. 
Short transient nonobstructive intussuscep- 
tions may occasionally occur.?! The exact 
cause of the small bowel dilatation is not 
clear but, since there appears to be some 
correlation between the degree of jejunal 
dilatation and the severity of the steator- 
rhea, 1t may be secondary to the increased 
bulk of intestinal contents. Diminished 
serum potassium may also play a role in 
inducing paralytic ileus in malabsorption. 
Descriptions of the roentgenologic ab- 
normalities in the small bowel in reported 
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cases of malabsorption secondary to vis. 
ceral ischemia are scanty or imprecise. 
They include: "some tendency to delay in 
emptying of the proximal jejunum’: 
"decreased peristalsis with an irregular 
mucosal pattern”; “a malabsorption foc- 
culation pattern”; puddling of barium in 
the small intestine’’’; and "segmentation 
of the barium column occurring more 
proximally than in the usual case of malab- 
sorption." On occasion, a normal small 
bowel series has been reported, but of 
interest is the description of a “small bowel 
deficiency pattern" in a case of abdominal 
angina without documented malabsorp- 
tion.? 

Our case and others previously illus- 
trated do show several roentgenologic 
features distinct from the classical findings 
in idiopathic sprue which might be helpful 
in the differentiation of ischemic mal. 
absorption, The degree of dilatation is rela- 
tively mild and tends to be confined to the 
proximal jejunal loops in contrast to the 
mid- and distal jejunum in sprue. While 
over-all transit time may be within normal 
limits, definite stasis is present within the 
dilated jejunum. No hypersecretion is seen 
and segmentation of the barium column, 
while present to a mild degree, is not a 
conspicuous feature. Disordered peristalsis 
may, as in idiopathic sprue, be further re- 
flected by short transient intussusceptions. 
It would thus appear that the roentgeno- 
logic findings in the small bowel may be 
more directly a consequence of the ischemia 
than of the resultant malabsorption. These 
roentgenologic features may be helpful in 
selecting patients with malabsorption for 
aortography. 

Severe mesenteric vascular involvement 
occurs almost exclusively with advanced 
aortic atherosclerosis,2? with the most ex- 


orifices and main stems of the celjac and 
superior mesenteric arteries. This informa- 
tion of the extent and distribution of the 
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arteriosclerotic occlusions is of crucial im- 
portance in the decision and choice of a 
revascularization procedure. 

Because of the rich anastomoses, 1t has 
been generally accepted that at least 2 of 
the 3 visceral arteries must be involved to 
result in ischemic symptoms. The most con- 
stantly involved vessel has been the main 
stem of the superior mesenteric artery. Ít 
is apparent that factors other than the 
extent and degree of arteriosclerotic occlu- 
sion of the mesenteric vessels play a role in 
the production of ischemic malabsorption. 
Indeed, Reiner et a/.2° have emphasized the 
pitfalls in transposing their postmortem 
observations directly to a clinical setting. 
Paramount among these are: (1) acuteness 
or chronicity of occlusion, and the develop- 
ment of collateral circulation. Complete 
arteriosclerotic stenosis of all 3 mesenteric 
vessels without ischemic signs or symptoms 
has been described,?? with intestinal blood 
supply maintained via rich collateral 
branches; (2) degree of occlusion of the 
distal vessels. Occlusive lesions of the small 
mesenteric arteries have been shown in 
several cases of intestinal ischemia.!? These 
include: intimal fibrous hyperplasia, medial 
thinning, elastosis and hypertrophy, and 
periarterial fibrosis; and (3) other condi- 
tions leading to a low perfusion state.??* 


CONCLUSIONS AND SUMMARY 


Malabsorption may be caused by chronic 
mesenteric ischemia. 

It may be the initial or the dominant 
feature of the clinical presentation, with the 
characteristic postprandial pain of “ab- 
dominal angina” not appearing until later 
in the course. In contrast to other mal- 
absorptive disorders, this condition is 
distinguished by an onset after the age of 
ço years in a patient with evidence of 
generalized arteriosclerotic disease. An ab- 
dominal bruit is also commonly present. 

The mechanism of impaired absorption 
is complex and probably related to ab- 
normalities of intraluminal and mucosal 
phases of digestion. Both absorption tests 
and jejunal mucosal histology are useful in 
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documenting the presence of a malabsorp- 
tive disorder, but often do not distinguish 
either its mechanism or underlying etiology. 
A small bowel series demonstrating the 
features of mild dilatation of proximal 
jejunal loops with stasis, in the absence of 
hypersecretion and significant segmenta- 
tion, is helpful in the differentiation of 
ischemic malabsorption from idiopathic 
sprue. These roentgenologic features may 
be of further assistance in selecting patients 
with malabsorption for aortography to 
define the presence and extent of poten- 
tially remediable vascular occlusions. 


Morton A. Meyers, M.D. 

Department of Radiology 

The New York Hospital-Cornell 
University Medical Center 

s25 East 68th Street 

New York, New York 10021 
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GARDNER'S SYNDROME* 
A MODEL FOR CORRELATIVE RADIOLOGY 
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I |. 1721 Menzel first described adenoma- 
tosis of the colon. Virchow turther con- 
sidered multiple colon polyposis in 1863. 
Cripps first noted the heritable quality of 
colon polyposis and named it familial 
adenomatosis. Fitzgerald? in 1943 reported 
à case of a 39 year old Italian woman with 
multiple rudimentary teeth and odonto- 
mas: frontal, sphenoidal, mandibular and 
long bone osteomas all combined with 
rectal bleeding due to colon adenomatous 
polyps. No family members were evalu- 
ated in this report. 

In 1921 Gardner’ evaluated § generations 
of a family with familial adenomatosis, 
particularly as this was related to the de- 
velopment of carcinoma. He noted that 
this family also had evidence of hard 
tumors of the head and face, and soft 
tumors of subcutaneous tissues. He was 
unable to further study the associated 
tumors 1n this first report. 

Gardner and Plenk? further studied the 
family with polyposis and obtained skull 
and face roentgenograms of 6 patients with 
polyposis. Each of these patients had 
osteomas of the mandible, maxilla, frontal 
or other cranial bones. Cutaneous and 
subcutaneous lesions in this family were 
reported by Gardner and Richards? in 
1953 as epidermoid cysts, fibromas and ill- 
defined masses of fibrous connective tissue. 
These investigators concluded that the 
combination of familial intestinal polypo- 
sis, osteomas and fibrous or epithelial 
tumors represented a hereditary pattern 
transmitted as a mendelian dominant trait 
and postulated a single pleiotropic gene or 
two closely linked genes to account for 
their data. 

Since these reports, familial intestinal 
polyposis combined with long and flat 





» 


bone osteomas and a variety of cutaneous 
and subcutaneous tumors has become 
known as Gardner’s syndrome. Familial 
polvposis may exist without other specific 
features and must be considered as purelv 
entodermal abnormality. Gardner's syn- 
drome is a lesion of all 3 germinal lavers. 
Several excellent reviews of the general 
features of Gardner's syndrome appeared 
in the literature, 

The following cases of Gardner's syn- 
drome are reported to illustrate the unique 
features of the patients and show how the 
radiologist may serve to correlate the 
features of Gardner's syndrome for the 
various clinicians. 


REPORT OF CASES 

Case r. C.M., a 17 year old black male, had 
been treated for multiple compound odontomas 
and impacted teeth for ¢ years prior to admis- 
sion. He presented with a mandibular mass. 

Family History. The patient’s mother had 
intestinal polyps on a previous barium enema 
examination done for rectal bleeding. The ma- 
ternal grandtather died with an intraabdominal 
malignancy, presumably carcinoma of the colon, 
20 years ago. Two siblings aged 13 and 14 were 
alive and well. 

Roentgenographic Findings. Paranasal sinus 
and mandible roentgenograms were first ob- 
tained. These illustrated multiple odontomas, 
unerupted teeth, the mandibular osteoma and 
osteomas of the ethmoid sinuses. Such findings 
suggested Gardner's syndrome and further 
roentgenographic study was obtained. Skull 
roentgenograms showed a mottled osteoblastic 
nodularity of the calvarium. A long bone survey 
demonstrated osteomas of the humerus, femurs 
and ribs. Conventional barium enema examina- 
tion and air contrast study revealed numerous 
polyps. The roentgenographic features are il- 


Several areas of epithelial cysts were found 


* From the Departments of Radiology, f and Otolaryngology, f University Hospitals, Iowa City, Iowa. 
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l'1G. 1. Case 1. (4) Panoramic view of the mandible showing an osteoma along the right horizontal mandibular 


ramus. Odontomas can be seen near the roots of the mandibular molars bilaterally. (B) 


the incisors. Odontomas are indicated by arrows 
frontal and left ethmoidal sinuses. 


on the patient's back and arms. Sigmoidoscopy 
also revealed the polyps and biopsy showed 
adenomatous change. Total colectomy with 
ileorectal anastomosis was performed. A total 
of 20 adenomatous polyps was found in the 
surgical specimen. 

Comment. This case represents the third re- 
ported instance of Gardner's syndrome among 
blacks. Only 2 other occurrences among blacks 
have been reported by Weary e/ a/. when they 
reviewed 118 cases found in the literature. 

The patient had a combination of intestinal 
polyposis, osteomas and dental abnormalities 
with cutaneous tumors. This is the most com- 
mon combination in Gardner's syndrome. The 
radiologist served to alert the oral surgeon and 
gastroenterologist to the presence of Gardner's 
syndrome. 

Case rr. C.L., a 15 year old white girl, was 
referred to this hospital complaining of a 
mandibular mass which was first noted at age 

It had been asymptomatic until 15 months 
before admission when the onset of sharp 


Apical views of 


(C) Caldwell view of skull showing osteomas in the left 
(D) Lateral view of the skull. 


The calvarium has a “nodular” appearance. 


pains in the lesion began. A past history of 
black, tarry one occasion prior to 
admission was elicited. 

Family History. The patient's mother had 
rectal polyposis at age 23. Several “small, 
benign tumors" were removed from her foot at 
the same time. She underwent a total colectomy 
at age 33 following the death of a sister due to 
colon carcinoma. The patient's maternal grand- 
mother had died of a "liver cancer ' (possib le 
carcinoma of the colon with metastasis?). 

Roentgenographic Findings. A 1.5 cm. mi E 
was present at the left mandibular angle. 
similar, but smaller, mass was found in to 
middle of the right vertical mandibular ramus. 
No cutaneous lesions were present. Roentgeno- 
graphic studies demonstrated the presence of 
mandibular osteomas. A large osteoma was 
also present in the left ethmoid sinus. A long 
bone survey was normal. Air contrast barium 
enema examination revealed several sigmoid 
polyps. These changes are shown in Figure 3, 
A-C. 


At sigmoidoscopy a 


stools on 


3 mm. polyp with multi- 
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Fic. 2. Case r. (4) Anteroposterior view of the right humerus with a marginal osteoma in the lateral diaphysis 
(arrow). (B) Spot roentgenogram of the sigmoid colon showing several polyps in the proximal portion 


(arrows). 


focal smaller areas of adenomatous change were 
found and confirmed by biopsy. The mandibu- 
lar angle mass was surgically removed. A sub- 
total colectomy is planned. 

Comment. Fuhrmann et al postulate the 
possibility of several forms of Gardner's syn- 
drome including: an osteocutaneous type; a 
cutaneointestinal type; and an osteointestinal 
type. They were not able to find any examples 
of the osteointestinal type. This patient seems 
to qualify as an example of osteointestinal form 
of Gardner's syndrome. She may at a later age 
develop cutaneous or subcutaneous lesions, but 
at this time is free of such lesions. 

Since she is living in a foster home we are 
unable to study any siblings. Her mother seems 
to have had the osteocutaneous type of Gard- 
ner's syndrome. 


DISCUSSION 


The radiologist is in a unique position 
to recognize the osseous changes of Gard- 
ner's syndrome and then perform the colon 
survey to uncover polyposis. 


OSTEOMAS 


Osteomas, particularly those in sinuses 
and mandible, should strongly suggest the 
possibility of accompanying polyposis. Ec- 
kel and Palm‘ reviewed the paranasal 
sinus roentgenograms of 16,000 patients 
and found 74 osteomas. Only 8 osteomas 
were associated with facial deformity or 
produced symptoms. No specific effort was 
made to relate colon polyposis to the 
sinus osteomas in this group. 

Weary et al. report that 50 per cent of 
patients with Gardner’s syndrome had 
osteomas: 48.2 per cent were located in the 
skull and sinuses; about 40 per cent in the 
frontal sinuses; 25 per cent in the ethmoid 
sinuses; 10 per cent in the maxillary si- 
nuses; $ per cent in the nasal cavity; and 
1.5 per cent in the sphenoid sinuses. 

About 20 per cent of Gardner's syn- 
drome patients hawe mandible osteomas. 
Many of these produce Jaw masses that are 
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liG. 3. Case 11. (4) Anteroposterior view of the mandible. An osteoma is present at the left mandibular angle. 
(B) Hypocycloidal tomogram showing an osteoma in the right ethmoidal sinus. (C) Air contrast study 
showing polyp in the distal descending colon (arrow). 


palpable. Several authors report recur- 
rence after excision of the mandibular 
osteoma. 

Osteomas of the ribs and long bones may 
be found. Some are well-defined masses 
while others are onlv ill-defined local areas 
of cortical thickening. 

Colon examination, especially air con- 
trast enema study and sigmoidoscopy, 
should be performed cn patients with skull, 
sinus, mandible, rib and long bone oste- 
omas. The likelihood of intestinal polyposis 


would increase in those with multiple os- 
teomas. 


DENTAL ABNORMALITIES 


Cystic odontomas, composite odontomas, 
supranumerary and multiple unerupted 
teeth, follicular odontomas and dentigerous 
cysts should all suggest the possibility of 
Gardner’s syndrome. Search for osteomas 
should be made. If osteomas coexist with 
the above dental abnormalities, the colon 
should be evaluated, although we feel that 
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odontomas should be sufficient indication 
for colon examination. 


SOFT TISSUE TUMORS 


Radiologists may occasionally see a 
cutaneous or subcutaneous mass altering 
the margin of chest, neck or abdomen. In 
general, the dermatologist, general surgeon 
or internist would more likely be asked to 
evaluate the epidermoid cysts, fibromas or 
desmoid tumors accompanying Gardner's 
syndrome. 

Mesenteric fibromatous masses May Oc- 
cur after resection of the colon for poly- 
posis? Desmoid tumors have also been 
found in the surgical scar of patients with 
Gardner’s syndrome. 

POLY POSIS 

Peutz-Jeghers syndrome is characterized 
by the presence of hamartomas of colon 
mucosa, while familial polyposis produces 
adenomatous proliferation, The relation- 
ship between familial polyposis and car- 
cinoma is well established. Mayo et al” 
reported that those with familial polyposis 
will either be dead with carcinoma of the 
colon or have an advanced neoplasm by the 
age of 50. Bochetts ef a/' related that 
polyps usually appear by age 20, but have 
been discovered as early as 2 to 4 months 
or as late as age 70. They further stated 
that malignancy has its onset some 15 
years after the onset of polyposis, so that 
the average patient is between 35-40 years 
when the neoplastic features of familial 
poly posis begin. 

It seems reasonable to assume, therefore, 
that different aspects of Gardner's syn- 
drome arise at various time periods during 
the patient's life. Duncan e al’ found in 
their study that 8o per cent (66 of 83 pa- 
tients) had 1 manifestation of Gardner's 
syndrome before age 30; 88 per cent (73 of 
83 patients) had 2 manifestations betore 
age 40; and concluded that patients over 
age 40 had a good chance of being disease 
free. 

On the basis of this information, one 
would suspect that the onset of polvps, 
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osseous changes and soft tissue changes 
would have dissimilar appearance time in 
various individuals. This may explain why 
Fuhrmann et a/5 were able to find $ in- 
dividuals in generations of a family with 
osseous and cutaneous lesions of Gardner's 
syndrome, but without polyposis. Dis- 
similar development of Gardner’s syndrome 
is further demonstrated bv a pair of identi- 
cal twins studied by Gorlin.'?^ One patient 
at 28 vears of age had osseous and soft 
tissues tumors, polyposis and adenocar- 
cinoma, while the other twin had only 
mandibular osteomas. 

Shiffman? related a study of familial 
polyposis in which 30 per cent of go cases 
would qualify as Gardner's syndrome. It 
seems likely that many Cases initially 
found to represent familial polyposis are 
not further studied in regard to the possi- 
bility of osseous or soft tissue abnormalities. 


CONCLUSION 


We feel that there are several un- 
answered questions resulting from the 
material presented which makes Gardner's 
svndrome a model for further correlative 
study. The relationship between certain 
osseous, dental, soft tissue abnormalities 
and adenomatous polyposis seems certain. 
The relationship between familial polv- 
posis and carcinoma of the colon is equally 
certain. 

Perhaps, there is an equally frequent 
association, individually, between oste- 
omas, the above described dental abnor- 
malities, the soft tissue tumors and colon 
polvposis. Also, this may represent a large 
enough group of individuals and families 
to constitute a significant group of colon 
cancer suspects. 

Therefore, we recommend the following 
procedure: patients with a single osteoma 
of skull, mandible, sinus, ribs or long bones 
should have an air contrast enema exami- 
nation and sigmoidoscopy. Patients with 
multiple unerupted teeth, odontomas, or 
dentigerous cvsts should also have a colon 
examination, Similarly, a group of patients 
with epidermoid cysts, subcutaneous fibro- 
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mas or desmoid tumors should have a colon 
examination. 

In order to obtain significant numbers of 
patients, this undertaking would probably 
have to be a multiple-institution coopera- 
tive program. Such a program would serve 
to evaluate the possibility of correlative 
criteria which might be useful in finding 
patients with familial polvposis and possi- 
ble colon neoplasms. 

Furthermore, it would be interesting to 
study the skull, sinuses, mandible, ribs, 
long bones, skin and subcutaneous tissue 
of a patient group with known colon adeno- 
carcinomas. Perhaps some relationship 
between ectodermal, mesodermal and endo- 
dermal abnormalities might also be un- 
covered in this group. 

Kenneth D. Dolan, M.D. 
Department of Radiologv 

The University of lowa Hospitals 
lowa City, [owa £2240 
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IWO CASES OF FAMILIAL POLYPOSIS SIMULATING 
LYMPHOID HYPERPLASIA* 





By HAROLD R. NEITZSCHMAN 


CHARLES M. NICE 


NEW ORLEA x Sy 


HE differentiation between lymphoid 
hyperplasia of the colon and familial 
polyposis is extremely important, as the 
significance of these conditions and the 
management of patients differ entirely. 
Lymphoid hyperplasia is generally con- 
sidered to be a benign condition, which 
probably represents the normal response of 
lymphoid tissue to a variety of stimuli; 
therefore, no specific treatment is needed. 
Familial polyposis of the colon is a pre- 
malignant condition and requires a procto- 
colectomv. 
Lymphoid hyperplasia has been charac- 
terized roentgenographically by innumer- 
able small, uniform, polypoid lesions in- 


kl 


volving all or part of the colon. A fleck of 


barium is seen in the center of the polyp, 
representing umbilication at the apex of the 
lymphoid nodule. This finding has been 
stated to be unique for lymphoid hyper- 
plasia. It has also been reported that ae 
umbilication has not been observed in 
multiple polyposis of the colon in children 
and that its presence permits a specific 
roentgenographic diagnosis." 

The purpose of this communication is to 
present 2 cases of multiple polyposis of the 
colon, occurring in die same family, 
possessing roentgenographic features that 
have only been described in cases of lymph- 
oid hyperplasia of the colon. The signifi- 
cance of these cases in terms of the differ- 
ential diagnosis of multiple, small polypoid 
lesions of the colon and their management 
will be discussed. 


REPORT OF CASES 


Case r. J.D., a 10 year old white female with 
a family history of multiple members develop- 
ing carcinoma of the colon. At the age of 8 
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years, she developed diarrhea mixed with blood. 
A barium enema examination on February 9, 
1971, revealed multiple, small, nodular, poly- 
poid lesions throughout the colon with a cen- 
tral Heck of barium seen in practically every 
area, Compare findings with a proven case of 
lymphoid hyperplasia (Fig. t, ¢7-C; and 2, 4- 
C). Proctoscopy revealed numerous small 
polyps, and a proctocolectomy was performed. 
The pathologic diagnosis was polyposis of the 
colon, revealing a multitude of tiny polyps, 
and no evidence of lymphoid hyper plasia. The 
largest polyps were 0.3 cm. and most were 
Osi tO ccna ie 


^ 
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CASE L.D., à 16 vear old sister of the 
hrst case, had a history of weight loss, fatigue 
and diarrhea with some bleeding. The patient 
was proctoscoped and had a barium enema 
examination in 1966, at which time multiple, 
small, polypoid lesions were discovered (Fig. 
1, 4-C; and 2, 4-C). On November 19, 1971, 
a proctocolectomy was performed and the 
pathologic diagnosis was polyposis of the colon. 
The largest polyps were o.6 cm. and most were 
9.3 6m. 


DISCUSSION 


Considerable information concerning 
concepts with regard to etiology, patho- 
genesis and significance of lymphoid hyper- 
plasia has appeared in the literature, 2.57. 9.19 
A discussion of the roentgen findings in 
familial polyposis with emphasis on dif- 
ferential diagnosis has also been reported.’ 
Lymphoid hyperplasia is a benign lesion 
which does not undergo malignant changes, 
and it is extremely important that an 
awareness of this entity exist so as not to 
confuse this condition with multiple polv- 
posis of the colon. The lesions of lymphoid 
h i asin may regress s without treatment 


* From the Department of Radiology, Tulane University School of Medicine, and the Department of Diagnostic Radiology, Charity 


Hospital, New Orleans, Louisiana. 
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lic. 1. (4) Case 1. Multiple nodular defects are 
demonstrated with a central fleck of barium seen 
throughout the colon. (B) Case ri. The nodular 
defects in the colon are revealed. (C) Compare 4 
and B with this proven case of lymphoid hyper- 
plasia of the colon. 





have been performed on at least 2 patients have been performed in patients with 
with lymphoid. hyperplasia who were er- lymphoid hyperplasia who were misdiag- 
roneously diagnosed as having multiple nosed preoperatively.>!! 

polyposis of the colon. In other in- We feel that as a result of the roentgeno- 
stances, less extensive bowel resections graphic findings in our cases of multiple 
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Frc. 2. (4) Figure 14 magnified to show the nodular lesions with the central fleck of barium. (B) Figure 1B 
also magnified to show individual lesions more clearly. (C) Close-up view of lymphoid hyperplasia. Com- 
pare Case 1 and Case 11 of familial polyposis of the colon. 


polvposis with small nodular lesions and CONCLUSIONS 


central umbilication, it is important to be | 
aware of the converse, and not diagnose I. The differentiation of lymphoid hy- 


lymphoid hyperplasia instead of a much — perplasia of the colon and multiple poly po- 
more serious disease process. sis 1s extremelv important, as the signifi- 





iic. 3. The colon specimen of Case 1. Note the verv 
small uniform polypoid lesion measuring o.1 to 
O.5 cm. 


cance and management of these conditions 
are entirely opposed. 

2. The findings of small, uniform, umbili- 
cated polypoid lesions involving all or parz 
of the colon are characteristic in patients 
with lymphoid hyperplasia but not pathog- 
nomonic. 

3. Two cases of familial polyposis are 
presented with roentgenographic findings 
previously only described in patients with 
lymphoid hyperplasia. 

Harold R. Neitzschman, M.D. 
Department of Radiology 

Charity Hospital of Louisiana 
New Orleans, Louisiana 70121 
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ULCERATIVE AND GRANULOMATOUS 
VARIATIONS IN OBSERVER. INTERPRETATIO: 


COLITIS* 





ROENTGENOGRAPHIC APPEARANCE 
AS RELATED TO TIME 
By J. A, NELSON, M.D,t A. R. MARGULIS, M.D., E.I.R. (Hox), H. I. GOLDBERG, M.D., 
J. W. FENLON, M.D., T. L. LAWSON, M.D., and J. R. AMBERG, M.D. 


SAN FRANCISCO, CALIFORNIA 


HE overlap in clinical and roentgeno- 

graphic findings of ulcerative and 
granulomatous colitis has been recently 
emphasized bv Glotzer e a/, Margulis 
et al.,! and Schachter et al? As the 2 dis- 
eases progress, changes in their roentgeno- 
graphic pattern may also contribute to the 
diagnostic confusion. We decided, there- 
fore, to determine if radiologists who spe- 
cialize in gastrointestinal disease could cor- 
rectly differentiate these 2 forms of colitis 
when the set of films from each of several 
roentgenographic examinations of patients 
with pathologically proved granulomatous 
colitis and ulcerative colitis were viewed 
and presented as separate cases. With 3 
radiologists participating, we wanted to 
study inter-observer variation! and, by 
having each radiologist reread several of 
the same sets of films at a later session, 
intra-observer variation was to be ascer- 
tuned. Finally, when results were recorded 
and the films were again analvzed, we 
wished to determine which  roentgeno- 
graphic findings most commonly led to cor- 
rect or to incorrect diagnosis. 


MATERIAL AND METHOD 

From the series of colitis cases previously 
reported by Margulis e a/.,4 we selected 10 
cases of pathologically proved granulo- 
matous colitis in. which the patients had 
had a total of 32 roentgenographic exami- 
nations. The basis of selection was that 
each patient had at least 1 examination in 
which roentgenographic interpretation was 


data masked. Each set was then put in a 
separate Jacket to be presented as a single 
unknown case of colitis. The "cases" were 
next studied by 3 gastrointestinal radiolo- 
gists, who were to determine if they repre- 
sented granulomatous colitis or ulcerative 
colitis. 

Approximately 3 months after the analy- 
sis of the first series of cases of granuloma- 
tous colitis, a second series was assembled. 
Eleven cases of pathologically proved ul- 
cerative colitis in which the patients had 
had several barium enema examinations 
were selected. The criterion again was that 
at least 1 of the examinations of each 
patient yielded an atypical roentgeno- 
graphic pattern. This group of 11 cases also 
comprised a total of 32 roentgenographic 


examinations. Each set of films from these 
examinations also had identifying data 


masked and was then packaged as a sepa- 
rate case. The 32 envelopes of ulcerative 
colitis films were next randomly inter- 
spersed with 18 of the sets of granuloma- 
tous colitis films used in the initial series. 
This second series thus consisted of films of 
so "unknown" cases of colitis—-18 of which 
had actually already been analyzed by the 
3 radiologists. This second series of roent- 
genograms was given to the 3 radiologists 
to be interpreted as either granulomatous 
colitis or ulcerative colitis. After the second 
series of So sets of roentgenograms had 
been read, 2 of the investigators (JAN, 
ARM) reviewed each analysis made by the 
3 radiologists to determine which findings 


dificult. The 32 sets of roentgenograms led to correct and which to incorrect 
were first separated and any identifying diagnosis. 
* From the Department of Radiology, University of California School of Medicine, San Francisco, California. 
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INTERPRETATIONS BY i1 GASTROINTESTINAL RADIOL- SECOND SERIES 
OGISTS OF 52 ROEN' TGENOGRAPHIC EXAMINATIONS m" TERA TNT PA ; 
i SUMMARY OF INTERPRETATIONS OF $O ROENTGENO- 


MADE AT VARIOUS STAGES OF PATHOLOGICALLY : "a i : 
A GRAPHIC EXAMINATIONS: 312 PROVED ULCERATIVE 
PROVED GRANULOMATOUS COLITIS 


COLITIS AND 18 PROVED GRANULOMATOUS COLITIS 








Ulcerative Granulomatous : 
ee Observer 
Colitis Colitis s 
Interpretation Ene niente cesi 


Radiologist 


B n 3 U ne MM anid ve 
à tous colitis |n) 8 G8 
Granulomatous colitis called ulcer- 
| ative colitis 8 10 y 
Panre H Granulomatous colitis correctly | 
INTER-OBSERVER AGREEMENT ON INTERPRETATIONS diagnosed 
OF 32 ROENTGENOGRAPHIC EXAMINATIONS Ulcerative colitis correctly diag- 
FIRST SERIES (GRANULOMATOUS COLITIS) nosed 20 24 24 
Agreement Unanimous IDnterpretattons 
( per cent) | Interpretation Cases 
e. — Adcerative colitis called granuloma- 
A sae B 72 tous colitis 
Dow tO Granulomatous colitis called ulcer- 
A cd 66 ative colitis 
Granulomatous colitis correctly 
diagnosed 6 
Itisimportant to note that the 3 radiolo- e MR LE I6 
gists used techniques of inter rpretation dif- e 
ferent from one another. One relied on his Total 32 
experience and general expertise. Another 
radiologist analy: zed each case with a check Mixed Interpretations 
list of differential findings considered typi- Reading Cases 
cal of gr anulomatous versus ulcerative ? Correct and 1 incorrect = 
me (Of the 12 errors, 8 occurred when 
colitis.?-* The last radiologist analy zed the ulcerative colitis was called gran- 
series with residents in Radiology, as a ylomatous colitis. | 
teaching exercise. correct and 2 incorrect 6 
The time span covered by the several (Of the 12 errors, 10 occurred 
roentgenographic examinations given each nen ulcerative colitis was called 
_ ae : i OAM | granulomatous colitis.) 
patient va ried from 1m onth to 8 years and ~ E 
3 months; the average period was 36 Total I 
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INTER-OBSERVER AGREEMENT ON INTERPRETATIONS OF GO ROENTGENOGRAPHIC EXAMINATIONS 
SECOND SERIES ia ULCERATIVE COLITIS, 18 GRANULOMATOUS COLIT 18) 





Radiologist GC n UC Correct GC called UC UC xe 1 GC. Agreement 
A and B 
B and C 
å and C 


GC granulomatous colitis; UC = ulcerative colitis, 
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INTRA-OBSERVER VARI ATION IN INTERPRETATION O F 
GRANULOMATOUS COLITIS A NALYZED A SECOND TIME, 





Radiologist Diagnosis changed 


^8 (16% 
AB ip) 


e xe 


RESULTS 

FIRST SERIES 
The roentgenographic interpretations of 
the initial series of 32 sets of films of proved 
granulomatous te are presented in 
Table 1. Table u is a tabulation of inter- 
observer agreement for this series. There 
was unanimous correct diagnosis of granu- 
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FREQUENCY OF TYPICAL FINDINGS? IN CAS 


INCORRECTLY) FOR GRANULOMATOUS COLIT 
AND SECOND SERIES 


FIRST 
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lomatous colitis in 9 instances and unani- 
mous incorrect. diagnosis of ulcerative 
colitis 1n. 5. 


SECOND SERIES 


Table ur shows the individual readings 
from the second series of ṣo roentgeno- 
graphic examinations and tabulates the 
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l'1G. 1. This smooth, shortened colon with a patulous 
ileocecal valve led to an interpretation of ulcerative 
colitis by all 3 radiologists. Histologic study 
showed the lesion to be ulcerative colitis. 





Nelson et al. 


Nic. 2. (4) Barium enema examination demonstrate 
normal terminal ileum. This case was correctly dia 
(B) Roentgenogram of the same patient made 5 
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number of unanimously correct and in- 
correct diagnoses. Table iv gives a sum- 
mary of inter-observer agreement on the 
second series. It is apparent from this table 
that granulomatous colitis was agreed upon 
correctly less than half the time. Table v 
shows the intra-observer variation in inter- 
pretations of the 18 examinations of granu- 
lomatous colitis which were reread after a 
3 month interval as part of the second 
series. 

Each of the £o examinations was next 
assessed for the presence or absence of the 
accepted roentgenographic findings in the 
2 diseases,! which are listed in Table vi. 
Cases that had been interpreted unani- 
mously, either correctly or incorrectly, by 
the 3 radiologists were then analvzed for 
each of these findings (Table vi). It was 
found that unanimous correct readings of 
granulomatous colitis were most often in- 
fluenced by findings of terminal ileum dis. 
ease, right-sided colonic disease, and deep 
ulcers. When it occurred, a demonstrated 
fistula led to correct diagnosis of granulo- 








s diffuse colonic disease with deep ulcers and an ab- 
gnosed as granulomatous colitis by all 3 radiologists. 
years after 4 shows a smooth colon with decreased 


haustration. This roentgenogram of a case of histologically proved granulomatous colitis was interpreted 


by all 3 radiologists to be ulcerative colitis. 
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matous colitis, but in 1 case of ulcerative 
colitis a fistula was misleading. Unanimous 
incorrect interpretations of ulcerative coli- 
tis as granulomatous colitis in 3 cases were 
dificult to account for. Criteria for unani- 
mous correct and incorrect readings of 
ulcerative colitis were most often total or 
left-sided Involvement, rectal disease, shal- 
low ulcers, concentric involvement, and, 
occasionally, a totally contracted colon 


(Fig. 1). 
ROENTGENOGRAPHIC CHANGES 


After the films from the 64 examinations 
were reassembled into the original files of 
21 cases, we reviewed each original case, in 
total, to determine 1f change in the roent- 
genographic pattern was evident as the dis- 
ease progressed. No clear evidence of evo- 
lution of I roentgenographic pattern into 
an entirely different one was found. Over a 
time period extending from 1 month to 3 
years, 3 of the 10 cases of granulomatous 


colitis with typical roentgenographic find- 
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Fic. 3. Two of the 3 radiologists interpreted this 
case as granulomatous colitis. The pathological 
specimen proved it to be ulcerative colitis. Spasm 
and poor filling in the hepatic flexure probably 
contributed to the roentgenographic misinterpre- 
tation. 





This was noted by 2 of the 3 
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ings showed development of an ulcerative 


colitis pattern on the roentgenograms 
(Fig. 2, 7 and B), but these changes did not 


persist. In only 2 of the 11 cases of ulcera- 
tive colitis was there any opinion that the 
roentgenographic pattern had changes that 
represented granulomatous colitis (Fig. 3). 
radiologists, 
but never was such a conclusion unanimous. 


SUMMARY 

This analysis of 21 cases of ulcerative 
and granulomatous colitis once again points 
out the overlapping patterns of the 2 patho- 
logic processes. Data indicated that ulcera- 
tive colitis was diagnosed correctly more 
often than granulomatous colitis at this 
institution. The reliability of the various 
"classical findings” used as criteria at this 
institution may be questioned, since many 
such findings are apparently responsible for 
incorrect as well as correct diagnoses. 

Inter-observer variation may well repre- 
sent individual bias in this study; it was 
wide enough however to pinpoint the equi- 
vocal nature of some of the findings. The 
Intra-observer variation (when the first 
reading of 18 sets of roentgenograms was 
compared with a second reading made 3 
months later) was also substantial enough 
(11 to 44 per cent) to raise doubts about the 
possibility of achieving correct diagnosis 
strictly from barium enema examination. 
The findings in this study stress once again 
the necessity for basing diagnosis of a case 
of colitis on all its current and previous 
clinical roentgenographic and pathological 
data.’ Even when all of this information is 
available, instances may occasionally arise 
in which definite diagnosis is in doubt or in 
which a previous diagnosis must be re- 
evaluated. Although most cases of ulcera- 
tive colitis and granulomatous colitis retain 
their  roentgenographic characteristics 
throughout the course of the disease, there 
are sometimes situations in which one 
roentgenographic pattern evolves to an- 
other over an unpredictable period of time. 

A study similar to this but using histo- 
logic material and highlv trained patholo- 
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gists should be interesting and would 
A further to the > understanding of 
the set of conditions surrounding granu- 
lomatous and ulcerative colitis. 


James A. Nelson, M.D. 

Department of Radiology 

University of California San Francisco 
San Francisco, California 94143 
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ROENTGENOLOGY OF INFECTIOUS COLITIS* 


Bv JACK FARMAN, M.B., Cu.B., M.Meo,t JACK G. RABINOWITZ, M.D.f 
and MORTON A. MEYERS, M.D.¢ 


BROOKLYN, NEW YORK AND NEW YORK, NEW YO RE 


NFECTIOUS colitis, a relatively com- 

mon disease, has increased steadily over 
the past few years." This increased 
incidence 1s related to the mass production 
and transport of meat and food products, 
with consequent susceptibility to infection 
because of exposure and inadequate refrig- 
eration as well as poor hygienic conditions. 
In addition, many household pets are 
known to harbor and excrete Sa/monella? 
Since patients with infectious colitis present 
with diarrhea, some mav undergo barium 
enema studies of the gastrointestinal tract. 
This is generally pertormed to substantiate 
an initial clinical impression of the com- 
monly occurring colitides, especially ulcera- 
tive or granulomatous colitis. 

We have, in this manner, had the op- 
portunity to study the alterations of the 
colon on barium enema examination in 7 
cases of colitis due either to Shigella or 
Salmonella organisms. A review of the 
literature has revealed no detailed descrip- 
tion of the roentgenologic findings in this 
disorder.? Our observations in 7 cases un- 
covered changes that were not specific in 
themselves, but in manv aspects resembled 
those encountered in ulcerative and gran- 
ulomatous disease of the colon. Some differ- 
ences were, however, noted which helped to 
distinguish these specific colitides trom the 
latter nonspecific varieties, The roentgeno- 
logic features in our cases and their differ- 
ential diagnosis form the basis of this re- 
port. 

PATHOLOGY 

The pathologic changes found in Sal 
monella and Shigella infections vary in loca- 
tion. The colon is predominantly involved 
in infections caused by SZzge//a organisms, 


whereas Salmonella mainly involves the 
terminal ileum. With severe infection, how- 
ever, diffuse involvement of both large and 
small bowel occurs.! 

The basic pathologic feature encountered 
in both lesions is mucosal necrosis followed 
by ulceration. These features have been 
readily identified in both the rectum and 
sigmoid by sigmoidoscopy. The entire 
bowel wall becomes involved and edema- 
tous, In salmonellosis the primary infec- 
tion spreads quickly eva the blood stream 
as well as the lymphatic system. Lymphoid 
hyperplasia, therefore, forms an important 
part of the disease process. Consequently, 
there is enlargement of the Pever's patches 
within the small bowel as well as the drain- 
ing mesenteric lymph nodes. SAzge//a bacilli 
rarelv invade the blood stream, although 
their toxins may act peripherally on the 
nervous svstem or the large Joints. 


CLINICAL AND ROENTGEN OBSERVATIONS 


Shigella was the causative organism in 4 
of our 7 patients and Salmonella in 3. All 
were adults who ranged in age from 21 to 56 
vears. The clinical history was usually that 
of an acute episode of diarrhea, abdominal 
cramps and vomiting, and the offending 
food substance was, on occasion, readily 
identified by the patient. In one instance, 
however, a patient (Case vi, Table 1) gave 
a history of recurrent diarrhea which failed 
to respond to conservative treatment fol. 
lowing a summer vacation in Europe. 

Two patients (Cases rv and vir, Table 1) 
had small intestinal contrast studies in 
addition to barium enema examination. 
One patient, infected with Salmonella, 
manifested ditfuse changes which involved 
the duodenum and the entire small bowel. 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C, October 3-6, 1972. 
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These appeared dilated, atonic and edema- 
tous (Fig. 1, ,7 and B). Ulcerations were 
also present and the mucosa manifested a 
nodular appearance. These latter features 
are those usuallv caused by swollen edema- 
tous mucosa, but it is quite possible that 
enlarged lymphoid patches may have con- 
tributed as well. In the second patient who 
had a small bowel study, the examination 
was within normal limits. 

The extent and degree of colonic involve- 
ment was variable. In 2 patients (Cases 1 
and 1u, Table 1) the colon was diffusely in- 
volved. In the one patient who manifested 
the markedly abnormal small bowel changes 
described above, the colon was atonic with 
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loss of the normal haustral pattern (Fig. 2). 
There was excess fluid present in the bowel 
which diluted the barium solution. Our 
second patient with total colonic involve- 
ment demonstrated a dilated edematous 
colon, The changes were especially well 
seen in the cecum and ascending colon 
where the coarsened, thickened edematous 
folds were responsible for the corrugated 
appearance as well as the irregular margins 
of the bowel wall (Fig. 3). Superficial 
segmental ulcerations were present also in 
this patient. 

The remaining 5 patients had segmental 
colonic involvement only. This pattern, 
however, differed both in location and 


Tage l 


SUMMARY OF CASES 


Age Small Colon Involvement Vollow 
^ H . : , "OL OW 
Case and Organism Intestine —— — E ; 
f : t "A Up 
Sex Involvement Diffuse Segmental 


30M Shigella 





No study 


Rectum, sigmoid Normal 
and descending 

colon; collar but- 

ton ulcerations 


Il. KAS. 22M Shigella No study Superficial ulcer- Died 
ations in rectum 
and sigmoid 
colon 
Hf. S.N so. Salmonella No study Edema; super- Normal 
(lig. 3) ficial ulcera- 
tion 1n distal 
colon 
IV. M.H. 2b Salmonella Ulceration, edema Diffuse dilata- 9 == Died 
(Vig. 1, Zand B; 2) and dilatation of tion 
duodenum, jeju- 
num and ileum; 
dilution of barium 
V. DH. iE Shigella No study —— Superficial and Normal 
(Fig. £,.4 and B) deep ulcerations 
involving rectum 
and descending 
colon 
VL EK. ark Shigella No study = - Edema of sigmoid Normal 
colon 
VII. M.O'M. 44 E Salmonella Normal — Ulceration in the Normal 


descending colon 
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l'1G. 1. Case 1v. (4) Upper gastrointestinal and small bowel roentgenogram. S usada The small bowel 


study shows edematous, dilated bowel. There is loss of the normal mucosal pattern and nodular filling 
defects are present. (B) Localized view of the duodenum. There is evidence of edema, ulceration, and nodu- 


lar mucosa involving the duodenum and jejunum. 





roentgenologic appearance. The procto- 
colitis which was present on occasion and 
extended in continuity to involve the sig- 
moid and descending colon was responsible 
for edema and ulceration as well as skip 
lesions which were variable in appearance. 
At times, the ulcers were superficial and 
diffuse, much like those seen in classical 
ulcerative colitis (Fig. 4), but on other 
occasions, the ulcers were deeper and asym- 
metric, resembling those visualized in 
Crohn's disease of the colon (Fig. 5, Z and 
B). 

The rectum was not always involved 
roentgenologically and skip areas of colonic 
involvement alternating with areas of 
normal bowel was a feature that was also 


lic. 2. Case iv. Barium enema roentgenogram. Dif- 
fuse colonic involvement with loss of the haustral 
pattern. Superficial ulcerations are present in the 
sigmoid. 





hic. 3. Case rri. Barium enema roentgenogram. Sal- 
monellosis. Localized view of the hepatic flexure 
demonstrates the marked edema of the bowel. 





lic. 4. Case 1. Barium enema roentgenogram. Shigel- 
losis. Ulceration and edema of the rectum. 





= 


lac. 5. Case v. (4) Barium enema roentgenogram. Shigellosis. Severe ulceration and edema of the rectum, 
sigmoid and descending colon. (B) Localized view of the rectum shows the deep ulcerations. 
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Fic. 6. Case 1. (4) Bar m enema 
roentgenogram. Shigellosis. “Collar 
button” ulcerations in the descend- 
ing colon. (B) Localized view of the 
descending colon shows diffuse “‘col- 
lar button” ulcerations. (C) The 
colon has returned to normal on the 
follow-up study 2 weeks later. 
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roentgenologic features in the involved 
area, The mucosa between the diffuse 
ulcerations was, at times, prominent and 
coarsened due to swelling and edema. 

Deep ulcerations with a "collar button" 
where encountered in 1 patient 

: /] and B). (Similar "collar button 
ulcers "have been shown to us in vet an- 
other patient with shigellosis not included 
in this present series.) This form ot ulcera- 
tion is most commonly seen in ulcerative 
colitis and has been encountered in gran- 
ulomatous colitis and ischemic colitis. 


DIFFERENTIAL DIAGNOSIS 


The appearances of the colon in the 2 
patients who exhibited diffuse involvement 
showed a striking resemblance to ulcera- 
tive and Crohn's colitis. The atonic colon 
with loss of the normal haustral pattern, in 
one instance, suggested an ulcerative colitis 
in the subacute or chronic rather than the 
active phase. Diffuse edema with super- 
ficial ulcerations has also been seen in 
uremic colitis, ? and edema of the colon, 
both localized and diffuse, has been found 
in Henoch.Schónlein purpura.” 

When the disease is segmental in. loca- 
tion, differentiation from Crohn's disease 
may be difficult on roentgenologic grounds 
alone. The early features of granulomatous 
colitis are characterized by nodular swell- 
ing of the mucosa and asymmetric ulcera- 
tions. At this stage, Crohn's disease 1s not 
associated with an acute clinical picture 
and bloody diarrhea, The frequent occur- 
rence of right-sided Crohn's disease 1s not a 


helpful differentiating point, as segmental- 


colitis due to granulomatous disease occurs 


frequently enough on the left side as well. 


In this series, all barium studies per- 
formed in patients who recovered following 
successful medical therapy demonstrated a 


colon which returned to complete normal — 


ity oe T a i$ n e a at a 
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ment of the bowel wall with deep ulcera- 
tions and necrosis occurs.*^ 

A He infectious process which may 
localized or diffuse ulceration is 
md colitis’ and should also be consid- 
ered in the differential diagnosis of the 
roentgenologic lesions. Isolation. of the 
organism responsible for the infection may 
be the only means available to establish 
the correct diagnosis. 


SUMMARY 


The appearances of the colon on barium 
enema examination in 7 patients with in- 


fectious colitis due to Salmonella and 
Shigella are described. 

The roentgenologic alterations of the 
upper gastrointestinal tract and small 


bowel were studied in 2 of the 7 patients. 

Diffuse involvement of the colon was 
seen in 2 patients and segmental disease 
with variable rectal and colonic involve- 
ment was present in the remaining 4 

In general, the features were those of 
ulcerations, spasm and edema. 

The changes were found to be reversible 
in all patients who responded to therapy. 
These latter features of an acute colitis 
which may revert to normal should ditfer- 
entiate infectious colitis from both Crohn's 
colitis and ulcerative colitis. 


Jack Farman, M.B., Ch.B., M. Med. 
Department of Radiology 

State University of New York 
Downstate Medical Center 

450 Clarkson Avenue 


Brooklyn, New York 11203 
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REMOTE CONTROL TECHNIQUE IN DOUBLE 
CONTRAST STUDY OF THE COLON* 


By LUC HAMELIN, M.D., and MARC HURTUB ISE, M.D. 
MONTREAL, QUEBEC, CANADA 





goe February 1966, at N 

Hospital in Montreal, we ee, peus 
using routinely Welin's double contrast 
technique in the examination of the colon. 
since June 1969, all these barium enema 
examinations are done by remote control, 
So far, we have performed 20,000 examina. 
tions and present here a detailed descrip- 
tion of that technique. 

Theoretically, it is possible to diagnose 
minute lesions of the colon, when free 
from its solid and liquid contents and lined 
with a fine laver of uniformly distributed 
opaque medium over a mucosa adequately 
spread in a colon distended with gas. 
Colic preparation then implies 2 essential 
phases: empty the gut; and dry the mu- 
cosa. This is done in 2 stages: remote 
preparation; and immediate preparation, 


REMOTE PREPARATION 


It might seem impossible to completely 
evacuate the colon, but by a strict ob- 
servance of the following rules, it can be 
achteved in a high proportion of cases. 

1. Two days prior to examination. The 
patient is given a low residue diet, exclud- 
ing milk, vegetable and animal fibers. The 
following are allowed: boiled or fried eggs, 
butter, rice, noodles, ground or “b aby 
type’ meats, hltered fresh fruit or vegetable 
juices, consommes, jellies, Jell-O, soft 
drin ks: tea and coffee without mil k. The 
patient must be convinced, along with the 
referring physician, of the importance of 
that diet, tor the result of the examination 
depends upon it. 

2. The day prior to examination. 1t is al- 
wavs imperative to administer an effective 
laxative and, so far, we have been favoring 
castor oil, at a dosage of up to 2 ounces 


given plain, with juices or soft drinks. The 


* From the Department of Radiolog 


emulsified form* is also as efective after 
dilution with an equal amount of water. In 
patients suffering from chronic nonspecific 
colitis, a smaller dosage (1 to 14"ounce) is 
given, 

3. The night prior to examination. The 
NO IS given a first cleansing enema. 
While administering 1,500 to 2,000 ml. of 
tip water, the patient rotates on himself. 


IMMEDIATE PREPARATION 


The day of the examination, when ad- 
mitted to the department, the patient 1s 
given the medication and a last cleansing 
enema. We routinely give atropine and 
Valium per os. In exceptional cases, Prob. 
anthine or Demerol are given intramuscu- 
larly. 

Atropine. A 1 mg. dosage tablet re. 
duces mucus secretion, dries up the mucosa 
and counteracts the Hagel tic effect pro- 
duced on certain patients by intestinal dis- 
tention. The enema is then better tol. 
erated. In children decreasing dosages are 


given according to age: 
Ave Atropine Dosage 
3- 6 years 0.25 milligram 
6- 9 years o. ṣo milligram 
g-E2 years 0.75 milligram 
12 vears and up 1.00 milligram 


2. Valium. For 2 years now, we have 
also been giving the patient mg. of Valium 
per os as a premedication; we believe that 
it reduces the patient’s anxiety. 

A so mg. dosage of Demerol is occa. 
sionally administered intramuscularly to 
very anxious people, whereas, when the 
colon appears too spastic, 30 mg. of intra. 
muscular Probanthine may permit the 
examination in 20 minutes. 


* Unisoil. Unik Medical Lab., Inc., Montreal. 
3 * 
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3. Cleansing enema. About half an hour 
after the premedication has been given, 
the last cleansing enema, about 1,500 ml., 
is administered by a trained person in a 
small room adjoining the roentgenographic 
room, so that we can control the prepara- 
tion and reduce the accidents to a mini- 
mum. If, for example, the patient cannot 
hold the enema, we will resort to an in- 
flated retaining balloon during the exam- 
ination (Fig. 3). 

The enema contains in 2 liters, 0.02 mg. 
of the contact laxative, oxvphenisatin,T 
and 2.5 gm. of tannic acid. 

We also use the above mentioned prep- 
aration when searching for the cause of 
rectorrhagia in children but not in the 1n- 


t Lavema. Winthrop Laboratories, Aurora, Ontario, Canada. 
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Fic. 1. Drawing of the barium injector. 


Remote Technique of Studv of Colon 


oe 
OO 
; 
-— 


I 
i 
| 


NC 
MI n a 





Fic. 2. Mobile apparatus of the barium injector. 


vestigation of their constipation. We think 
that, while receiving the enema, the pa- 
tient, if possible, should first turn on his 
left side, then prone, then on his right side 
and finally on his back. The enema should 
be completely evacuated and the exam- 
ination should not be undertaken for at 
least half an hour. Children are given vary- 
ing amounts according to age. 


BARIUM 


For the last 4 years, we have been using 
a colloidal suspension of barium sulfate 
containing also sodium citrate, carboxy- 





Vic. 3. Miller air tips, with and without cuff, adapted 
to a ço cm. tube (internal diameter—1 cm.). 


methyl-cellulose and polvsiloxane, an anti- 
foam agent.* It has a viscosity of about 
6,000 Ctps and a density of 1.80-1.85. It 
Is a very viscous barium which adheres to 
the mucosa and produces very little bub- 
bling. Before pouring it into the injector 
system, we add 1.25 gm. of tannic acid 
and a sachet of Lavema (oxyphenisatin, 
0.02 mg.) for each liter of solution. This 
preparation 1s still the simplest and most 
effective we have experienced so far. 


EQUIPMENT 
A. ROENTGENOGRAPHIC 


In over 3 vears, we have performed more 
than 10,000 examinations on remote con- 
trol roentgenographic tables, which per- 
mit various positions including a Tren- 
delenburg at go°. We believe that a 40° to 
50° Trendelenburg is necessary for an easy 
and satisfactory examination in adults. 
This is of great help in an adequate dis- 
tribution of barium and air with the use of 
only a minimal amount of barium, about 

* Gel-Unix.S., 60% W/V, Barium suspension. Unik Medical 


Lab., Inc., Montreal. 
t Siregraph. Siemens of Canada Ltd. Montreal. 
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250 cc., spreading by gravity through the 
loops and angles. 

The tocus-film distance is 100 cm., the 
least high kilovoltage is 140 kv., with 
1,000 ma. generators. The focal spot may 
vary from 0.6 to 1.2 mm. We have been 
generally satished with short exposures. 

Another characteristic of the tube, in- 
dispensable for rapidity of examination 
and efficacy of fluoroscopy, is the degree 
of angulation possible with regard to the 
level of the table: a maximum possible 
cephalic or caudal angulation of 30°, with- 
out which the fluoroscopic examination of 


— À€ 


LED 


s, 


Fic. 4. E-Z-EM. Remote control interrupter. 
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l'1G. 6. Remote control Vezina’s octagon, 


386 Luc Hamelin and Marc Hurtubise 





b 


lic. 7. Splenic flexure in erect position. 


the rectosigmoid colon is difficult and un- 
reliable. Angulation of the tube allows a 
clear visualization of these segments of 
colon which are usually out of reach. 

Both examination rooms are equipped 
with overhead tubes, permitting exposure 
of the 2 most important roentgenograms 
with this technique—in right and left 
lateral decubitus positions with horizontal 
beam- which will be discussed later. 


D. BARIUM AND AIR INJECTION EQUIPMENT 


First, we used the conventional method 
utilizing a bag hanging above the table. 
The injection was so slow, we had to con- 
celve a more convenient system which is 
illustrated in Figures 1 and 2. 

A compressed air cvlinder (A) is con- 
nected to a 4 liter container (B) filled 
with barium, by way of a tube (T;), whose 
opening is placed above the level of the 
barium. A second tube (T;), whose tip 
stands at the bottom of the container (B), 
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carries the barium to the patient. Two 
manometers are part of the svstem: the 
frst (Mj) indicates the amount of com- 
pressed air left in the cvlinder; and the 
second (M,;) the pressure in pounds per 
square inch which will be exerted upon the 
surface of the barium. The pressure is about 
10 pounds per square inch. There is also a 
safety valve (S) which opens if the pres- 
sure exceeds 12 pounds. Additional barium 
should be added to the container after 2 or 
3 examinations, so as to maintain the level 
above the tip of the tube (T5), in order to 
avoid accidents. 

The apparatus also includes a set of 
tubes and solid forceps to pinch off the 
tubes. We use the Miller air tip with a 1 cm. 
internal diameter (Fig. 3). It is provided 
with a small polythene tube penetrating 
into the lumen of the cannula and through 
which air is insufflated. A £o cm. long tube 
with a 1 cm. lumen is connected to the 
cannula, It is most important to use this 
diameter to obtain a complete evacuation 
of the rectum when needed. 

The adaptation of the Miller air tip with 
cuff (Fig. 3) assures complete closure of the 
rectum. Finally, the insufflation tube is 
manipulated from the control desk through 
another tube connected to the insufflation 
pump (Fig. 3). A stop valve can be fixed to 
the tube preventing a backflow and an 18 
gauge needle can be used as an adapter 





l'1G. 8. Hepatic flexure in erect position. 
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fixed to the small insufflation tube of the 
Miller cannula (Fig. 3). 

[n about 2 per cent of our patients, the 
conventional barium enema study is the 
sole feasible technique; the same equip- 
ment should be used, especially as regards 
angulation of the roentgen ray tube. In 
these cases we use the electrical switch* 
fixed on the tube running from the barium 
bag to the patient. This is a spring forceps 
connected to an electromagnet. It is sup- 
plied with a luminous guide indicating the 
barium flow (Fig. 4). 

'This system allows control of colic filling 
from the control desk, while keeping the 
personnel safe from radiations. 

C. CONTENTION EQUIPMENT 

Our tables are not equipped with cradles, 
which are not necessary for routine exam- 
ination in adults, but they might be of 
great help, especially in bed-ridden pa- 
tients. 

When examining infants or young chil- 
dren a contention equipment with remote 


* E-Z-EM. Stop valve: E-Z-EM, Port Washington, New York. 





Fic. 9. Lateral view of the rectum in erect position. 


Remote Technique of Study of Colon 


d p 
—— 





Fic. 10. Anteroposterior view of the abdomen 
in erect position. 


control such as motorized Ayme's wheel 
(Fig. 5) or Vezina's octagon (Fig. 6) seems 
essential. We have somewhat modified the 
Ayme's wheel, so that it could be fixed to 
the table allowing a better movement 
utilization. Moreover, Vezina's octagon* 
has another advantage: the young patients 
may be prepared and prefixed to the octa- 
gon outside the examination room, thus 
saving valuable time. 


THE EXAMINATION 


The patient who adhered to the pre- 
scribed diet, received the medication and 
the 2 cleansing enemas is finally ready for 
examination about half an hour after the 
last enema. He is first instructed to lie on 
his left side. A well trained technical person 
can proceed with the introduction of the 
cannula, but sometimes the radiologist 
himself would have to do it. The cannula 


* Octagon Board. Reno Micro Precision Ltd., 8422 1oth Ave., 
St. Michel, Montreal 455, Quebec. 
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lic. 11. Sigmoid view in angle prone projection 
(caudad 30°), 


must be firmly fixed by diachylons, so that 
it will stay in place during the entire ex- 
amination. If a balloon is used, its position 
and inflation are checked dier fluoros- 
copy; generally speaking, its diameter on 
the screen should not exceed 7 cm. and it 
should be kept in the lowest part of the 
rectum in contact with the internal anal 
sphincter. 

The cannula and its so cm. long tube are 
adapted to the injector and the smaller 
tube is also connected to the insufllation 
pump. The patient is then turned prone 
and the radiologist takes over. We rou- 
tinely evaluate the symptomatology by a 
brief questionnaire and we encourage the 
patient to hold his barium enema and to 
breathe deeply if filling causes colicky 
pains. 

After a Guick fluoroscopic survey the 
radiologist tilts the table to the Trendelen- 
burg position and the injector is opened. 

Under a pressure of 10 pounds, square 
inch, the barium slowly flows into the rec- 
tum and sigmoid colon. By utilizing first 
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the cephalad and then the caudad angula- 
tion of the roentgen rav tube, almost. any 
loop of the rectosigmoid colon can be un- 
folded. 

When the barium reaches the level of the 
left iliac crest, the tubes are shut off and 
the 1 injec tor 1s disconnected. After a w hile, 
experience will teach how much barium 
should be used, taking into account some 
factors such as the diameter and the length 
of the rectosigmoid colon and the presence 
of chronic constipation. 

The insufflation tube is then opened and 
the colon is dilated with air. The lumen of 
the tube being small, the insufflation is 
more gradual and smoother and the bar- 
lum pushing ahead through the 
splenic flexure, while the patient is in a 
prone position and the table more or less 
in a Trendelenburg tilt. 

When a sufficient amount of barium has 
penetrated the transverse colon, the table 
is tilted back to the horizontal position. 
The patient is then turned to his right side 
thus allowing passage of barium through 
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ic. 12. Lateral view of the rectum in left 
decubitus position. 
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the hepatic flexure. The patient turns 
supine and insufflation is continued: the 
barium flows into the ascending colon and 
often down to the cecum. The latter is 
definitely filled when the table is tilted up- 
right. Then the insufflation is completed, 
and spot filming is done under fluoroscopic 
control. If the colon is longer than usual 
or if feces and liquid were retained in the 
colon, multiple rotations and different 
angulations of the table are used to get an 
adequate distribution of barium and air 
with satisfactory coating of the mucosa, 
the feces being dispersed in the barium. 

We have selected a uniform size of 24 
X 30 cm. for these spot film roentgenograms 
which are obtained in the following order 
(No. 1, 2, 3, and 4 are exposed upright): 

I. Splenic flexure. Slight rotation of the 
patient to the right (Fig. 7). 

2. Hepatic flexure. Vhe patient is slightly 
rotated to his left side ( Fig. 8). 

3. Lateral view of the rectum. The left side 
of the patient is close to the table, the rectal 
tube 1s opened into a container placed be- 





FIG. 13. Second view of the sigmoid in angle 
supine projection (cephalic 30°). 
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liG. 14. Cecum. 


hind the patient's feet and complete evac- 
uation of the rectum is checked fluoro- 
scopically. Small insufflations and modi- 
fications of the position of the cannula 
usually favor a more satisfactory evacua- 
tion and it is better if we also ask the 
patient to contract his abdominal wall. 
When the latter is completed, the drainage 
tube is closed and the rectum is again in- 
Hated before the film can be exposed (Fig. 
9). 

4. Anteroposterior view of the abdomen on 
a 35X43 cm. film. The patient is turned 
with his back on the table and the film is 
exposed after checking the distention of the 
colon centering the beam over the inter- 
space between L4-lL.5 (Fig. 10). 

5. Sigmoid colon, the patient lying prone 
on the table in Trendelenburg and 30? 
caudad angulation of the tube. The patient 
is again turned on his left side, while the 
table is tilted down to horizontal position. 
The patient then turns prone and the table 
Is put to a §5 to 40° Trendelenburg, thus 
permitting the barium to flow from the 
sigmoid into the descending colon. When 
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liG. 15. Abdomen in left lateral decubitus 
position with horizontal beam. 


insufflation of the sigmoid appears satis- 
factory the film is exposed, with the beam 
angulated 30° caudally (Fig. 11). 

6. Left lateral decubitus of the rectum. The 
table is tilted back to the horizontal posi- 
tion with the patient turned again on his 
left side. A second lateral roentgenogram 
of the rectosigmoid colon is taken, the 
optimal angulation of the tube being se- 
lected so as to avoid superimpositions: the 
sigmoid colon must be empty of barium 
and well distended (Fig. 12). 

7. Sigmotd colon, the patient being in the 
supine position and the tube angulated 30° 
cephalad. Vhe patient lying supine, the 
sigmoid colon is located and the roentgeno- 
gram is taken using a 30° cephalad angula- 
tion of the beam (Fig. 13). 

8. Cecum. The patient is usually slightly 
rotated to the right. The table is tilted to 
the Trendelenburg position so that the 
cecal barium can flow into the ascending 
colon. The insufflation is completed and 
the film is exposed under a slight compres- 
sion (Fig. 14). 
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Many of the preceding roentgenograms 
are obtained under a proper compression. 
From then on the participation of the ra- 
diologist is no longer needed, the next 
roentgenograms being taken by the tech- 
nicians once the cannula has been removed, 
provided the inflated balloon is not 
needed for retention of the enema. 

The next 6 roentgenograms are made on 
35X43 cm. films, the centering point being 
the upper border of the iliac crests. 

9. Right anterior oblique (about 25°) with 
the patient in the supine position. 

10. Left anterior oblique (about 25°) with 
the patient in the supine position. 

L1. Aight posterior oblique (about 25°) 
with the patient in the prone position. 

12. Left posterior oblique (about 25°) with 
the patient in the prone position. 

13. Left lateral decubitus with horizontal 
beam (Fig. 15). 

14. Right lateral decubitus with horizontal 
beam (Fig. 16). 





liG. 16. Abdomen in right lateral decubitus 
position with horizontal beam. 
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'The latter 2 roentgenograms should be 
taken with special care. The patient is first 
asked to turn on his left side and then to 
sit. A 100X £o cm. X 10 cm. foam pad is 
placed under the patient from the hip to 
the axilla, the patient lying down again on 
his left side. A 35X43 cm. grid cassette 
fixed to a holder is placed vertically on the 
patient's. abdomen centering over the 
upper border of the iliac crest or a little 
lower if the patient is taller so that the en- 
tire rectum will show on the film. The 
roentgen ray tube is placed at about 150 
cm. from the film holder. We always use a 
small focal spot (0.6 mm.), a kilov oltage of 

120 to 140 and the shortest exposure time 
possible. A second grid cassette is neces- 
sary for the last roentgenogram, after the 
patient has rotated 180° on his pad with the 
film close to the patient's back. 

We do not as a rule take a postevacua- 
tion roentgenogram because, according to 
our experience, it is not contributory. 
However, in cases of suspected chronic 
colitis, an early evacuation roentgenogram 
is required. We also use postevacuation 
fluoroscopy, with spot roentgenograms if 
necessary, when the clinical history sug- 
gests the presence of acute abdomen, 
fistula or appendicitis. 


CONCLUSION 


The complete examination usually re- 
quires 20 minutes and a maximum fluoro- 
scopic time of 3 minutes. CORE the 
results, 4.5 per cent of cancers and 15 per 
cent of polyps found with less than o.5 
per cent of error, we believe that this 
method should be used as a routine proce- 
dure or at least as a complement to ex- 
amination after a conventional barium 
enema study has failed to corroborate the 
clinical impression. 

The most important factors for the suc- 
cess of this technique are: an adequate 
preparation insuring a clean and dry 
mucosa; a suitable barium adhering uni- 
formly to the mucosa; and finally a well 
trained staff in a well organized depart- 
ment. 
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THE VALUE OF THE POSTEVACUATION VIEW 
OF THE COLON IN THE DETECTION 


OF 


By HRAYR A. KABAKIAN, M.D., 


BEIRUT, 


HE value of routine roentgenologic 

procedures such as plain. abdominal 
roentgenography, intravenous urography, 
and the barium enema examination of the 
gastrointestinal tract has been well estab- 
lished in the diagnosis of pelvic pathology.’ 
The complementary use of the postero- 
anterior, anteroposterior, lateral, oblique, 
angled, and Chassard- Lapine views of the 
barium filled colon, and specifically of the 
sigmoid, has been stressed.** The examina- 
tion of the colon by means of a barium 
enema assumes an added importance when 
the pelvic tumor is not sufficiently large to 
be palpable on abdominal examination, or 
the patient is obese, and particularly when 
a pelvic examination is not performed due 
to the absence of a history indicating pelvic 
pathology. 

Extracolonic pathologic processes arising 
in the pelvis may produce pressure effects 
on the outline of the colon because of their 
close proximity or secondary involvement.’ 
Pelvic masses, when sufficiently large, dis- 
place, str aighten or flatten the rectum and 
E When they become larger and 
extend into the abdomen, they may also 
displace the intra- abdominal segments of 
the colon! or flatten the superior contour of 
the distal sigmoid in the frontal projection.’ 
In the lateral view of the pelvis, the 
sigmoid may be compressed between the 
mass and the sacrum and may also fail to 
move anteriorly following evacuation of 
the colon.® 

We have noticed that the routine postero- 
anterior view of the colon following evacua- 
tion may be the only one to reveal the evi- 


dence of an extracolonic lesion. and, par- 


PELVIC PATHOLOGY* 
A REPORT OF 9 ILLUS 


STRATIVE CASES 


and SAMIR R. MASSABNI, M.D. 


LEBANON 


ticularly, of a pelvic lesion. The colon ex- 
hibits various degrees of mobility. During 
filling, the distention and uncoiling pro- 
duced by the hydrostatic pressure move the 
proximal sigmoid away from the limited 
confines of the pelvis, and therefore away 
from the pelvic mass into the abdomen, 
thus reducing or eliminating contact, At 
this stage of the examination the pressure 
effect on the colon is therefore not present. 
Following evacuation, the empty sigmoid 
resumes its position within the pelvis and 
drapes the mass, exhibiting the character- 
istic concave extrinsic pressure effect and 
stretching of the intact folds of the mucous 
membrane in a longitudinal direction. In 
the relatively fixed distal sigmoid and rec- 
tum, the effect, during the filling stage of 
the barium enema examination, is similar 
to that of a tire tube inflated with air. The 
area of contact between the mass and the 
colon decreases as the latter 1s distended. 
The opposite effect occurs, obviously, fol. 
lowing evacuation and deflation. The same 
effect is noticed in other, normally mobile 
portions of the colon, when fixed bv ad. 
hesions. 


REPORT OF CASES 


Cases. À 58 year old obese female presented 
with a history of backache and constipation. 
No mass was palpable on abdominal examina- 
tion. 

Displacement. of f the distal sigmoid to the 
right and elevation of its proximal segment was 
demonstrated only in the postevacuation roent- 
genogram (Lig. 1, ,7-C). 

Pelvic examination revealed a left adnexal 
mass. 

Operation confirmed the presence of a 13 


* From the Department of Radiology, American University Medical Center, Beirut, Lebanon. 
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lic. 1. Case 1. (4) Posteroanterior view of 
the filled colon, and (B) lateral view of the 
rectosigmoid are both normal. (C) Postero- 
anterior view following evacuation demon- 
strates the extrinsic pressure effect on the 
mid and distal sigmoid. 
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Fic. 2. Case 11. (4) Posteroanterior 
view of the filled colon, and (B) lat- 
eral view of the rectosigmoid are 
both normal. (C) Posteroanterior 
view following evacuation. demon- 
strares the extrinsic pressure effect 
on the sigmoid. 
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X15 cm. multilobular cystic mass involving the 
left broad ligament. 

Histologic examination revealed an intra- 
ligamentary leiomyoma with myxoid and hya- 
line degeneration. 


Case 11. A 35 year old female presented with 
a history of backache and intermenstrual spot- 
ting. A fibroid tumor had been removed to 
years previously. Pelvic examination revealed 
a 6X7 cm. mass attached to the uterus. 

Displacement of the sigmoid to the left and 
inferiorly was demonstrated only on the post- 
evacuation roentgenogram (Fig. 2, .7-C). 
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Operation confirmed the presence ot a hbri id 
tumor of the uterus. 


CasE it. A 55 year old female presented with 
a past history of hysterectomy and bilateral 
salpingo-oophorectomy. Recently she had felt a 
left lower quadrant mass. Physical examina- 
tion revealed an ill-defined fullness in the left 
lower abdomen. 

An extrinsic pressure effect over the inferior 
aspect of the proximal sigmoid colon with in- 
tact but stretched mucosal pattern was demon- 
strated only on the postevacuation roentgeno- 
gram (Fig. 5, 4-C). 





lic. 3. Case rir. (4) Posteroanterior view of 
the filled colon, and (B) left posterior 
oblique view of the rectosigmoid are both 
normal. (C) Posteroanterior view follow- 
ing evacuation demonstrates the extrinsic 
pressure effect over the inferior aspect of 
the proximal sigmoid. 
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Fic. 4. Case 1v. (4) Posteroanterior view of the filled sigmoid is normal. (B) Posteroanterior view following 
evacuation demonstrates the extrinsic pressure effect over the sigmoid. 


At operation, a mass, formed by adherent 
loops of small intestine and omentum, was 
found. There were no intraluminal or intra- 
mural abnormalities of the proximal sigmoid 
colon. 


Case 1v. A so year old male presented with 
a history of gradual abdominal distention. 
Physical examination revealed marked ascites, 
but no palpable mass. There was no peripheral 
lymph node enlargement. 

Depression, displacement to the left, and 
stretching of the mucosal folds of the proximal 
sigmoid colon were demonstrated only on the 
postevacuation roentgenogram (Fig. 4,4 and B). 

At operation, in addition to the ascites, 
matted masses were found throughout the 
abdomen. 

A biopsy revealed lymphoma. 


Case v. A ss year old male presented with a 
history of weight loss and lower abdominal dis- 
comfort. On rectal examination a hard mass 
was felt on the right side, extending anteriorly. 
Proctosigmoidoscopy revealed an intact mu- 
Cosa. 

Extrinsic pressure effect on the right lateral 
wall of the rectum was best demonstrated on 
the postevacuation roentgenogram (Fig. 5, 


A-C). 


Biopsy revealed metastatic carcinoma, pri- 
mary site undetermined. 


Case vi. A 40 year old female presented with 
a history of low abdominal pain. Physical ex- 
amination revealed no palpable abdominal 
mass. 

The lateral view demonstrated only minimal 
posterior displacement of the anterior wall of 
the sigmoid at the pelvic inlet (Fig. 68). The 
postevacuation posteroanterior roentgenogram 
of the colon demonstrated flattening of the 
sigmoid and left lateral displacement of an 
ileal loop (Fig. 6, 7-C). 

Pelvic examination revealed a mass attached 
to the left side of the uterus. 

At operation a IOX9X7 cm. fhibroid of the 
left wall of the uterus was found. 


Case vir. A 46 year old obese female pre- 
sented with a history of intermenstrual bleed- 
ing. Physical examination revealed no palpable 
abdominal mass. Pelvic examination revealed a 
large irregular midpelvic mass. 

Displacement of the sigmoid to the left with 
longitudinal stretching of the mucosa was seen 
only on the postevacuation roentgenogram of 
the colon (Fig. 7, 4-C). 

At operation a 15X15 cm. fibroid was found 
on the posterior wall of the uterus. 
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hic. §. Case v. (4) Posteroanterior view of 
the filled rectosigmoid 1s normal. (B) Lat- 
eral view demonstrates questionable ex- 
trinsic pressure effect on the anterior wall 
of the rectosigmoid junction. (C) Postero- 
anterior view following evacuation demon- 
strates clearly the extrinsic pressure effect 
over the right lateral wall of the rectum. 
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lic. 6. Case vi. (4) Posteroanterior view of 
the filled colon is normal. (B) Lateral view 
demonstrates minimal posterior displace- 
ment of the anterior wall of the sigmoid at 
the pelvic inlet. (C) Posteroanterior view 
following evacuation demonstrates flatten- 
ing of the sigmoid colon and displacement 
of an ileal loop to the left. 
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lic. 7. Case vit. (4) Posteroanterior and 
(B) lateral views of the filled sigmoid colon 
are both negative. (C) Posteroanterior 
view following evacuation demonstrates 
the extrinsic pressure effect over the sig- 
moid. 
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Fic. 8. Case vit. (4) Posteroanterior 
view of the filled colon and (B) lateral 
view of the filled sigmoid are both 
negative. (C) Posteroanterior view fol- 
lowing evacuation demonstrates ex- 
trinsic pressure effect over the mid 
transverse and sigmoid colon. 


O 





Case viii. A 16 year old male presented with 
a history of fever, weight loss, pallor and ab- 


dominal distention. Abdominal examination 
revealed marked ascites and a tender mass at 
the level of the umbilicus. 

Extrinsic pressure effect at the mid trans- 
verse colon and displacement of the distal sig- 
moid to the left was seen only on the post- 
evacuation roentgenogram (Fig. 8, ,7-C). 

At operation matted enlarged mesenteric 
lymph nodes were found. 

A biopsy revealed lymphoma. 


Case 1x. A so year old obese female pre- 
sented with a history of low abdominal pain. 
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liG. 9. Case 1x. (4) Posteroanterior and 
(B) lateral views of the filled sigmoid 
colon are both negative. (C) Postero- 
anterior view following evacuation 
demonstrates extrinsic pressure effect 
over the proximal and mid sigmoid. 


No mass was palpable on abdominal examina- 
tion. 

Inferior displacement of the proximal sig- 
moid and probable right lateral displacement 
of the mid sigmoid were seen only on the post- 
evacuation roentgenogram (lg. 9, ,7- C). 

Pelvic examination revealed a large left pelvic 
mass. 

At operation a large adenocarcinoma of the 
left ovary was found, with no invasion of the 
colon. 


SUMMARY 


The barium enema examination is a 
valuable routine roentgenologic procedure 
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in the detection of extracolonic, intra- tion of large pelvic masses. Am. J. Rogent- 
abdominal, and, particularly, intrapelvic GENOL. Rap, THERAPY & NUCLEAR MeD., 
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paca BY 3. Dreyruss, J. R., and Janower, M. L. Radiologic 

Nine cases are presented to illustrate Examination of the Colon. Williams & Wilkins 
that the routine postevacuation postero- Company, Baltimore, 1969. 


anterior roentgenogram may be the only + Densar, J. D., Mircnett, A. C., and GREAVES, 

view to indicate the presence of an extra- B. B. Comparison of horizontal axial view and 

oone lesion classical Chassard-Lapine view of sigmoid 
tree colon. Am. J. Roenrcenon., Rap. THERAPY & 
NucLEAR MED., 1967, 707, 322-324. 

c. ErriNGER, A., and Erkin, M. Study of sigmoid by 
special roentgenographic views. Am. J. ROENT- 
GENOL.,, Rap. THerapy & Nucrear MED, 
1954, 72, 199-208. 
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LYMPHANGIOMA* 
A RARE PELVIC MASS LESION 


Bv EDWARD A. 


KUPIC, M.D.,f and WINSTON M. EDDY, M.D.1 


BURLINGTON, VERMONT 


| £M PHANGIOMA is one of the rare en- 
tities presenting as a pelvic mass. Oc- 
casionally it causes displacement of adja- 
cent organs. The following case report 

describes such a clinical situation. 
REPORT OF A CASE 


A 66 year old housewife was admitted to the 


hospital for investigation of the source of 


hematest-positive stools discovered at the time 
ot her annual examination. She had been taking 
aspirin. tablets frequently at night for the 
relief of suboccipital throbbing headaches. 
l'ifteen months earlier her physician had dis- 
covered a hemoglobin of g grams and ordered 
Trinsicon, to which she attributed dark colored 
stools. She was free of abdominal pain, nausea, 
vomiting or diarrhea. Upon admission. the 
hemoglobin was found to be 11.1 grams per 
cent, hematocrit 34 per cent, reticulocvte count 
3 per cent, normal white blood cell count, and a 
sedimentation rate of 42 per hour. 

Sigmoidoscopy revealed an edematous rectal 
mucosa; narrowing prevented examination be- 
yond the rectosigmoid junction. 

Barium enema examination revealed the 
proximal sigmoid colon to be elevated by a 
smooth, extrinsic soft tissue mass which oc- 
cupied the left pelvis (Fig. 1). No intrinsic 
lesion of bowel was identified, and the mucous 
membrane appeared intact. An upper gastro- 
intestinal series was normal. An intravenous 
urogram revealed medial displacement of the 
lower left ureter and a soft tissue left pelvic 
mass above the bladder (Fig. 2). A pelvic ar- 
reriogram disclosed a nonspecific type of hyper- 
vascularity localized to a small area of the left 
pelvis associated with displacement of the 
pelvic arterial branches in the same area (Vig. 


3 


) 
3} 

Under anesthesia, examination revealed a 
normal-sized uterus in third degree retroverted 
position and adnexal thickening of an ill-defined 


nature. Laparotomy showed dilated lymphatic 
channels on the posterior aspect of the uterus, 
on the lett broad ligament and hypogastric 
artery, on the surface of the ovaries, and retro- 
peritoneal to the proximal sigmoid colon. The 
remaining abdominal organs were palpated and 
tailed to reveal abnormalities. Biopsies taken 
of posterior uterus, left and right ovaries, and 
a left peri-aortic lymph node demonstrated the 
lymphatics to be markedly dilated in the uter- 
ine myometrium and the peri-aortic node, and 
the ovaries to be normal (Fig. 4, Æ and B). 
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l'1G. 1. Barium enema roentgenogram. The sigmoid 
colon is elevated by a smooth extrinsic mass in the 
left pelvis. 


" From the Departments of Radiology and Medicine, University of Vermont College of Medicine and the Medical Center Hospital 
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Postoperative Course. Five months. follow- 
ing this exploratory operation, the patient con- 
sidered her general condition improved over 
the preoperative state, although pelvic exami- 
nation revealed no changes since the initial 
evaluation. She has remained asymptomatic. 


DISCUSSION 


Case reports of this entity are relatively 
rare, but the lesion can occur intraabdomi- 
nally® and present as a mass in the pelvis,’ 
ileum,’ mesentery, retroperitoneum, greater 
omentum, or spleen.?? Et has been described 
in the duodenum presenting as an intra- 
luminal or intramural filling defect.? These 
tumors are sometimes discovered at sur- 
gery or autopsy, as they usually are benign 
and often asymptomatic for vears. Patients 
may become symptomatic, if the lesion en- 
larges and causes compression and. or dis- 
placement of adjacent organs. 


Fic. 2. Intravenous urogram. The left lower ureter 
is displaced medially and slightly diated. A soft 
tissue pelvic mass deforms the left superior portion 
of the bladder. 


Lymphangioma 
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lic. 3. Pelvic arteriogram (ate arterial phase). 
There is slight displacement and luminal irregu- 
larity of a major hypogastric branch supplying the 
left pelvis (straight arrow). Numerous small ir- 
regular vessels can be identified in the area of the 
soft tissue mass (curved arrow). Fhe vascular pat- 
tern is distinctly abnormal when compared to the 
right side. 


Lymphangioma is a lesion which has 
been classified microscopically into 3 basic 
types. 

t. Lymphangioma simplex (capillary 
Ilvmphangioma): A circumscribed swelling 
with an ill-defined margin, composed of 
dilated lymph vessels with a richly cellular 
connective tissue stroma. 

2. Lymphangioma cavernosum: A com- 
mon type composed of dilated lymphatic 
sinuses, usually filled with lymph, but 
sometimes empty and, in rare instances, 
hlled with blood. 

3. Lymphangioma cysticum: A thin- 
walled cystic structure lined by endothe- 
lium. It may be unilocular, but often con- 
tains subsidiary cysts of varying sizes and 
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liG. 4. (4 and B) Histologic sections. Numerous 
dilated lymphatic channels are interspersed be- 
tween normal uterine tissue (250X). 


shapes which may intercommunicate or be 
separated by fibrous septa.’ 

Usually lymphangioma is a more or less 
circumscribed tumor regardless of its basic 
histologic type, but in this instance it could 
only be categorized as a nondescript mass 
by clinical evaluation, and the operative 
findings revealed a rather diffuse accumu- 
lation of dilated lymphatic tissue through- 
out the pelvis, not lending itself to further 
histologic categorization. 

The positive stool hematest which led to 
this patient’s study was never explained 
satisfactorily by subsequent findings, ex- 
cept for known aspirin ingestion. Any be- 
nign or malignant pelvic mass could have 
produced the findings of sigmoid displace- 
ment noted on the abnormal barium enema 
study. 


Edward A. Kupic and Winston M. Eddy 
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It was difficult to explain our angio- 
graphic observations in this particular in- 
stance. Arteriograms were evidently not 
obtained on any of the previously reported 
cases and therefore we did not know what 
kind of vascular pattern to expect. Abrams’ 
discussion. of benign splenic tumors in- 
cluding lymphangiomas notes that they are 
usually round or oval, displace surrounding 
arterial branches and result in an avascular 
parenchymal phase. The mass of lym- 
phangiomatous tissue was apparently too 
diffuse to cause major vascular displace- 
ment, although a smaller pelvic arterial 
branch was somewhat distorted. We also 
noted an unusual area of localized hvper- 
vascularity in the left pelvis which one 
would not expect unless part of the diffuse 
mass contained blood filled sinuses. No 
biopsy was taken from this site, but tumor 
or inflammation of the adjacent ovary was 
ruled out by normal histologic sections. 

One must conclude that there are no 
characteristic roentgenographic findings of 
lvmphangioma regardless of its location. 
However, nonspecific abnormalities mav 
be noted on barium studies, pvelograms, 
arteriograms, or a combination of the 3 
which can be helpful to the surgeon if symp- 
toms indicate that a laparotomy IS neces- 
sarv. 


SUMMARY 


A case of pelvic lymphangioma in a 66 
vear old female is reported. 

The pelvic mass was surgically explored 
upon demonstration by sigmoid displace- 
ment on barium enema examination, by in- 
travenous urography and abnormal pelvic 
arteriography. 

This entity must be added to the list of 
differential. diagnostic possibilities when 
evaluating the patient with obscure pelvic 
mass. 


Edward A. Kupic, M.D. 
Department of Radiology 

Medical Center Hospital of Vermont 
Mary Fletcher Unit 

Burlington, Vermont 04401 
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HOLLOW VISCUS INJURY IN BLUNT 
ABDOMINAL TRAUMA* 


By Y. M. 


TING, M.D., and S. R. REUTER, M.D. 


ELOISE, MICHIGAN 


viscus injury in p atients Rn non- 
penetrating abdominal trauma is a steering 
wheel injury.’ In recent vears the increase 
in automobile accidents has led to an in- 
crease in this type of injury. Earlier reports 
have emph: asized the paucity of significant 
early symptoms, the subtlety of the roent- 
genographic abnormalities, and the high 
morbidity and mortality associated with 
delaved operation. 520 


MATERIAL 
(Table 1) 


At Wayne County General Hospital 


145 patients with blunt abdominal trauma 


were operated upon from 1969 to 1971. In 

28 of these patients (19 per cent) ae 
viscus injury was found at operation. 
Thirteen had perforations of the gastroin- 
testinal tract and 15 had intramural hema- 
tomas. 


DIAGNOSTIC ACCURACY IN THE ASSESSMENT 
OF THESE PATIENTS' ABDOMINAL 
ROENTGENOGRAMS 
(Table 11) 
The correct diagnosis was established 
prior to operation in only 3 of the 13 pa- 
tients with perforation. In 4 patients (all 


Tage | 
TYPE AND SITE OF HOLLOW VISCUS 
INJURY IN 25 PATIENTS 


Site Perforations Hematomas 
Stomach 1 o 
Duodenum 4 8 
Jejunum 4 4 
lleum 3 E 
Colon i o 


with duodenal blow-out) the diagnosis was 
missed initially but could be made in 
retrospect. Three patients in whom a per- 
forated viscus was found at surgerv had 
normal abdominal roentgenograms, even 
in retrospect. One patient had no abdom- 
inal roentgenograms. In the final 2 patients 
the studies were of such poor technical 
quality that interpretation was not pos- 
sible. 

Two patients with intramural hema- 
toma, both of the duodenum, were cor- 
rectly diagnosed preoperativ a In 6 pa- 
tients the diagnosis could not be established 
trom the abdominal roentgenograms, either 
prospectively or retrospectively. Five pa- 
tients had no abdominal roentgenograms, 
and in the final 2 patients the abdominal 
roentgenograms were of such poor quality 
that an interpretation could not be ren- 
dered. 


TABLE HI 


DIAGNOSTIC ACCURACY IN THE ASSESSMENT OF 
THE ABDOMINAL ROENTGENOGRAMS 


Site Perforation Hematoma 








Stomach or. 





d Ri 2| y | 





A= the correct diagnosis was made preoperatively; B= the 
roentgenograms were normal, even in retrospect; C= the patient 
had no abdominal roenteenograms; P= the patient had abdom- 
mal roentyenograms of poor technical quali As E= the diagnosis 

could have been made on abdominal roenteenograms preopera- 
tively but was missed. 


* From the Departments of Ra diology, University of Michigan Medical Center, Ann Arbor Michigan; and Wayne County General 


Hospital, Eloise, Michigan. 
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ROENTGEN FINDINGS 
PERFORATION 


Stomach. The only patient in this series 
with a ruptured stomach had a consider- 
able amount of free air in the abdomen 
(Fig. 1). Gastric rupture is rare because 
the stomach is a thick-walled and mobile 
viscus.® After a heavy meal, however, dis- 
tention might make it more susceptible to 
perforation. 

Duodenum. The most common sites of 
duodenal blow-out are the second and third 
portions.” Because of the retroperitoneal 
location of these segments of the duo- 
denum, intraperitoneal air would not be 
expected. The most common roentgen 
findings are either obscuration of the right 
psoas muscle outline or bubbly, mottled 
radiolucencies along the right flank caused 
by intestinal gas dissecting into the right 
perirenal area and right psoas muscle." 
Both of these findings were present in 3 of 
the 4 patients with duodenal blow-out. In 
I patient the only abnormality was ob- 
scuration of the right psoas muscle outline 
(Fig. 2). This finding can be falsely posi- 
tive 1f the patient is rotated or if feces are 
present in the ascending colon. In patients 
with blunt abdominal trauma, however, 
obscuration of the right psoas muscle out- 
line should arouse a suspicion of retro- 








Itc. 1. Ruptured stomach in a 28 year old man, 
caused by an automobile accident. Free air is pres- 
ent under the diaphragm. 
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Fic. 2. Retroperitoneal hematoma and blow-out in- 
jury of the third portion of the duodenum in a 19 
year old man, caused by an automobile accident. 
The right psoas muscle outline is poorly delineated. 


peritoneal fluid or blood if there is no rota- 
tion or there are feces in the ascending colon 
and the roentgenograms are of good tech- 
nical quality. Further appropriate studies, 
such as an upper gastrointestinal series or 
intravenous urographv, should be per- 
formed. The mottled radiolucencies in the 
right flank are often mistaken for feces and 
gas in the ascending colon. In 3 patients in 
whom this finding was present, the mottled 
radiolucencies were fairly uniform in ap- 
pearance and unchanged by positioning, as 
shown on the supine and upright roent- 
genograms (Fig. 3, 7 and 5). By contrast, 
the gas and feces in the ascending colon 
usually contain some elements of solid 
density and change position on the supine 
and upright roentgenograms. In 1 of the 4 


410 


Y. M. Ting and S. R. Reuter 


OCTOBER ; 1973 





l'1G. 3. Duodenal blow-out injury in a 24 year old man, caused by an automobile accident. (,7) Bubbly radio- 
lucencies are present in the right flank on a supine roentgenogram, and the right psoas muscle outline is 


obscured. (B) On the upright roentgenogram, a fluid level is present in the cecum. 
lucencies do not change position compared with the supine roen tgenogram. 


The bubbly radio- 
At operation, the third portion 


of the duodenum was found to be ruptured, the right retroperitoneal soft tissues were necrotic, and an 


abscess was present in the right pericolic gutter. 


patients the perforation of the third por- 
tion of the duodenum was missed at 
operation. Postoperatively, she had a 
stormy course with spiking fever. One week 
following operation, an upper gastroin- 
testinal series showed rupture of the third 
portion of the duodenum with a fistula and 
abscess (Fig. 4). This patient illustrates 
that a duodenal blow-out injury mav even 
be missed at the time of operation. 

YejunumSIn 1 patient with jejunal rup- 
ture, the correct diagnosis was made pre- 
operatively because of amorphous, mottled 
radiolucencies beyond the confines of bowel 
(Fig. 5/7) in the left upper quadrant of the 
abdomen on the supine roentgenogram. No 
free intraperitoneal air was present. An 
upper gastrointestinal study with water 
soluble contrast medium showed the site of 
the perforation (Fig. ££). 

Heum. One of the 3 patients with per- 


forated ileum had a small amount of free 
intraperitoneal air. The roentgenograms of 
another patient were of such poor quality 
that interpretation was not possible. In 
the final patient the diagnosis could not be 
made on the roentgenogram, even in retro- 
spect, illustrating that normal abdominal 
roentgenograms 1n patients with blunt ab- 
dominal trauma do not exclude a bowel 
perforation. 

Colon. The only patient in this series 
with colon perforation had roentgenograms 
of such poor quality that a diagnosis could 
not be rendered. The abnormal roentgeno- 
graphic findings to be expected from intra- 
peritoneal perforation of the colon are free 
Intraperitoneal air and peritonitis; in 
retroperitoneal perforation of the colon, 
free intraperitoneal air would not be ex- 
pected and the findings would be those of a 
retroperitoneal abscess.? 
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INTRAMURAL HEMATOMA 


The only patients with intramural hema- 
tomas who had abnormal roentgenographic 
findings were those with duodenal hema- 
tomas. Two such patients were diagnosed 
correctly prior to operation because of 
persistent vomiting, indicating a high 
small bowel obstruction. Upper gastroin- 
testinal series with water soluble contrast 
medium showed the tvpical roentgen find- 
ings of an intramural hematoma of the 
duodenum. The mucosa proximal to the 
intramural was thickened, almost 
completely obstructing the outflow of the 
contrast medium. The intramural mass 
was eccentrically placed and the mucosa 
over the mass was compressed, resulting 
in a coil-spring appearance (Fig. 6, 4 and 
B). At operation a 14 cm. in length intra- 
mural hematoma was found in the second 
and third portions of the duodenum. Four 
patients with duodenal intramural hema- 
tomas had no symptoms and their ab- 
dominal roentgenograms were normal, even 
in retrospect. The other 2 patients with 
duodenal intramural hematomas did not 
have roentgenograms. 


mass 


The patients with intramural hematomas 
in the jejunum and ileum had few clinical 
symptoms. Two patients with jejunal 
hematoma and 1 with ileal hematoma did 
not have abdominal roentgenograms, and in 
2 patients with ileal hematoma the studies 
were of very poor technical quality. The 
roentgenograms in the 2 patients with 
jejunal hematomas who had satisfactory 
studies had normal abdominal roentgeno- 
grams, even in retrospect. All of the in- 
erare ral hematomas in these patients were 
found incidentally at celiotomy. 


DISCUSSION 


Injury to a hollow viscus in this series of 
patients with blunt abdominal trauma is 
higher than has generally been reported.^ 
The relative lack of symptoms early in the 
course of hollow viscus injury and the 
masking effect of more obvious accom- 
panying trauma frequently causes the 
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FIG. 4. Duodenal fistula complicating a duodenal 
rupture in a 55 year old woman. An automobile 
accident was the cause. 


diagnosis to be missed early. Moreover, as 
shown in our series of patients, the roent- 
genographic findings on abdominal studies 
can be absent or very subtle, and abnor- 
malities may be missed even when they are 
present. Free intraperitoneal air was not a 
constant or prominent finding. Only the pa- 
tient with a ruptured stomach and one of 
the patients with a ruptured ileum had 
free air. The lack of free intraperitoneal air 
may be attributed to the following: (1) 
perforations are usually short, 0.4 to 2 cm. 
in length;? (2) the interval between the in- 
jury and the roentgenograms is relatively 
short; and (3) the healthv, adult small 
bowel is usually devoid of gas.* An addi- 
tional explanation for the absence of free 
air in patients with proximal jejunal rup- 
ture is that the omentum of the transverse 
mesocolon may form an effective barrier to 
the upward escape of gas." In order to im- 
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l'16. 5$. Jejunal perforation in a 30 year old man injured in an automobile accident. (4) Supine roentgeno- 
gram. Air bubbles (—) in the left upper quadrant are outside the confines of the gastrointestinal tract. 
(B) Upper gastrointestinal series with water soluble contrast medium shows the site of jejunal per- 


foration (>). 


prove the early diagnosis of a ruptured 
hollow viscus, a careful search must be 
made for unusual, mottled radiolucencies 
which do not conform to the pattern or dis- 
tribution of bowel. The constant position 
of these air collections in the upright and 
supine projections confirms their retro- 
peritoneal location in patients with duo- 
denal rupture. Obscuration of the psoas 


muscle outline should arouse suspicion of 
à retroperitoneal hematoma or abscess. 
Because of the frequently precarious 
condition of trauma patients, abdominal 
roentgenograms are often of poor tech- 
nical quality. At the same time, it is these 
very patients in whom roentgenograms 
must be of the highest quality because of 
the generally subtle nature of the roent- 





ic. 6. Intramural hematoma of the duodenum in a 17 year old man injured in a basketball game. (,4) 'An 
upper gastrointestinal series with water soluble contrast medium shows obstruction of the second portion 
of the duodenum. (B) A spot roentgenogram of the duodenal loop shows the eccentric position of the intra- 
mural hematoma. The mucosal fold proximal to the obstruction is thickened, and the mucosa at the site 


of obstruction is compressed. 
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genographic abnormalities. If any sus 
picion of bowel injury is present, an up- 
per gastrointestinal series or a barium 
enema examination with water soluble 
contrast medium should be performed. 
Early diagnosis is the most important 
factor in reducing the morbidity and mor- 
tality in patients with hollow viscus in- 
jury. 


SUMMARY 


The roentgenograms in 28 patients with 
hollow viscus injury caused by blunt ab- 
dominal trauma were reviewed. 

The findings re-emphasize the frequently 
subtle abnormalities found in these pa- 
tients. Free intraperitoneal air was un- 
common. Loss of distinctness of the 
psoas margin or constant, mottled bubbles 
of gas lying outside the usual confines of 
colon warrant further investigation with 
water soluble contrast medium. 

The initial abdominal roentgenograms in 
these frequently difficult to examine pa- 
tients must be of the highest diagnostic 
quality to avoid missing the diagnosis and 
because of the markedly increased mor- 
bidity and mortality that accompanies de- 
layed exploration. 

Y. M. Ting, M.D. 

Department of Radiology 
Wayne County General Hospital 
Eloise, Michigan 48132 
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OSSEOUS METASTASES FROM CARCINOMA OF 
THE LARGE BOWEL* 


By BURTON SEIFE, M.D. 


BRONX, NEW YORK 


HE roentgenographic appearance of an 

osseous metastasis from a primary 
colon neoplasm may simulate an inflam- 
matory process, masquerade as a primary 
bone tumor such as chondrosarcoma, or 
mimic findings usually associated with 
osteoblastic secondary deposits from the 
prostate, breast or lymphoma. 

This report presents the roentgeno- 
graphic findings 1n 8 cases of symptomatic 
osseous Metastatic disease, primary in the 
large bowel. In all cases, the bone lesions 
were biopsied and histologic sections of the 
metastasis and primary lesion were re- 
viewed by the same pathologist and con- 
sidered to be essentially identical in ap- 
pearance. The osseous lesion in every case 
in this series showed an area of increased 
density within the bone or calcium deposi- 
tion in the portion of the mass extending 
into the soft tissue. 


REPORT OF CASES 


CASE I. A 46 year old man was referred for 
roentgenographic study because of pain in the 
left buttock and weight loss. The pain began 4 
months earlier, had localized in the left hip and 
buttock, and gradually became more severe. 

Roentgenographic study led to the tentative 
diagnosis of chondrosarcoma (Fig. 1). 

Biopsy ot the pelvic lesion was interpreted as 
mucus secreting adenocarcinoma originating 
in the bowel. 

A barium enema examination revealed a 
lesion in the sigmoid colon with a histologic 
appearance identical to that of the metastasis. 


Case 1r. A 30 year old man with a strong 
family history for colon carcinoma had mul- 
tiple polyps of the colon resected over the pre- 
vious 4 years. Segmental resection of the sig- 
moid was done for Grade 11 adenocarcinoma, 
which did not appear to extend beyond the 
submucosa. 





One year after surgery, roentgenographic 
examination of the pelvis (Fig. 2) was done 
because of perineal pain. There was destruc- 
tion of the lett ischium with a large soft tissue 
mass extending into the thigh containing scat- 
tered calcified areas. The roentgenographic ap- 
pearance suggested a primary bone neoplasm 
such as chondrosarcoma. 

Biopsy of the mass revealed adenocarcinoma 
with a histologic appearance similar to that of 
the previously resected sigmoid colon carci- 
noma. 


Case ut. A £5 year old woman had a 6 month 
history of pain in the left shoulder radiating 
down the arm. A previous diagnosis of sub- 
deltoid bursitis had been made on the basis of 


« Mm 


* 


liG. r. Case r. The lesion involves the acetabulum 
and there is a large soft tissue mass which dis- 
places the rectum. The appearance of this lesion 
suggested chondrosarcoma. 


* From the Department of Radiology, Albert Einstein College of Medicine, Bronx, New York. 
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soft tissue calcification near the shoulder. No 
relief was obtained after treatment with roent- 
gen ray, diathermy, and ultraviolet light. Sub- 
sequently, an indurated mass developed over 
the left scapula with no lymphadenopathy. 

A biopsy of the axillary border of the scapula 
disclosed metastatic adenocarcinoma. 

A barium enema examination revealed a 
lesion in the sigmoid colon and incomplete ob- 
struction of the bowel. The lesions in the 
scapula (Fig. 3) and colon had an identical 
histologic appearance. 


Case iv. A 65 year old man noted increasing 
constipation. Barium enema study revealed a 
lesion of the transverse colon. 

l'ourteen months after resection of the bowel 
carcinoma, a mass was noted in the region of 
the left hip. There was a fracture of the upper 
femoral shaft and the acetabulum was in- 
volved as shown in Figure 4. 

Biopsy of the metastasis showed a histologic 
appearance identical to that of the primary 
lesion. 


The roentgenologic appearance suggests 
chondrosarcoma. 
Case v. A 53 year old woman was admitted 


for metastatic disease 2 years after resection of 


a primary carcinoma of the sigmoid colon with 
extension to the serosa. Metastasis to a single 
abominal lymph node was seen at the time of 
surgery. 





Fic. 2. Case ir. Involvement of both ischia. On the 
left there is extensive destruction of bone and a 
soft tissue mass containing considerable calcium. 
The right ischium shows sclerosis with loss of 
trabecular architecture. 


Bone Metastases in Carcinoma of Colon 





ic. 3. Case 111. The scapula shows a large area of 
destruction with an associated soft tissue mass 
containing calcium. There are also metastases to 
the lung. The roentgenographic appearance of the 
scapula would suggest a primary bone tumor with 
extension to the soft tissue. 


The first symptomatic metastasis was 1n the 
ilium (Fig. 54), with later foci diagnosed in the 
lung, liver and left foot (Fig. 58). 

The histologic appearance of all lesions biop- 
sied was similar to the primary lesion. 


Case vi. A 64 year old woman had the sig- 





FIG. 4. Case 1v. Extensive destruction of the pelvis 
adjacent to the acetabulum with considerable cal- 
cium present in the soft tissue mass. 
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Fic. 5. Case v. (4) An expanding lesion of the ilium with an associated soft tissue mass. Calcium can be seen 
in the mass which has a roentgenographic appearance similar to chondrosarcoma. (B) The lesion in the 


foot is predominantly osteolvtic and has involved the cuboid, cuneiform, navicular and 


moid resected for carcinoma 2 years earlier. 
Seven months after surgery, the patient devel- 
oped back pain and was given palliative radia- 
tion therapy to the lumbar spine even though 
the roentgenographic study did not demon- 
strate overt metastatic disease. Twenty months 
after her colon resection, an enlarged liver was 
palpated. 

Roentgenographic examination of the right 
foot 22 months after surgery showed sclerotic 
changes in the os calcis and tarsal navicular 
bone (Fig. 6.7). Progressive destructive changes 
were seen in the proximal metatarsal and tarsal 
bones over the next 3 weeks (Fig. 6B). 

Aspiration biopsy of the foot revealed adeno- 
carcinoma, similar in appearance to the pri- 
mary sigmoid colon lesion. 


CASE VII. 
stenotic 


A 57 year old man presented with 
colostomy, a small pericolostomy 


3 metatarsal bones. 


hernia, back pain and swelling of the left foot. 
Three years earlier, this patient had had an 


abdominal-perineal resection for carcinoma of 


the rectum. The histologic appearance obtained 
on biopsy of the foot was similar to the patient’s 
primary lesion. 

ligure 7 shows unusual expanded appear- 
ance of the metatarsal and 2 phalanges of the 
great toe. The joint spaces appear preserved. 
The roentgenographic appearance closely re- 
sembles bone lesions of yaws. 


Case vir. A 44 year old man had severe back 
pain. 

Roentgenographic examination of the lumbar 
spine and pelvis (Fig. 8) revealed multiple 
sclerotic and lytic areas, suggestive of the 
changes seen with lymphoma or metastases 
from prostatic carcinoma. 

Clinically, carcinoma of the prostate was 


Vor. 119, No. 2 


i 

Fic. 6. Case vi. (4) There is destruction of 
the upper margin of the os calcis as well 
as areas of sclerosis and lysis in the body 
of the bone. (B) Note the destruction of 
the adjacent metatarsal and tarsal bones 
and their joint spaces without evidence 
of increased deposition of calcium or reac- 
tive bone formation. (Same foot 3 weeks 
later.) 


thought to be a possibility, in spite of normal 
serum acid phosphatase levels. Eight years 
previously a portion of the patient's colon had 
been resected for carcinoma. 

Aspiration biopsy of the right sacroiliac area 
was described as metastatic carcinoma of un- 
certain histologic type. The pathologist sug- 
gested renal or prostatic primary lesions. 

The patient became paraplegic 10 months 
later and a laminectomy in the lower thoracic 
region showed invasion of the laminae by tumor 
and compression of the spinal cord. 

Histologic examination of material from the 
laminae and spinal cord suggested primary 
sites in the thyroid or lung. 

The patient died 11 months following lami- 
nectomy. On postmortem examination a recur- 
rent colon carcinoma, 26 cm. proximal to the 
anus at the old resection line, was seen. Mul- 
tiple lymph nodes were replaced by tumor and 
the lumbar vertebrae 


massive involvement of 
and pelvis was described. 
Review of the histologic sections from the 
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original colon resection, the biopsy of the 
sacroiliac joint, the laminectomy and the post- 
mortem study resulted in the conclusion that 
all of the lesions had a common origin—the 


colon. 
DISCUSSION 


Metastasis to the skeleton from large 
bowel primary neoplasm has been the sub- 
ject of sporadic case reports.|-^*7 Such 
metastases are more frequently noted as 
incidental findings in postmortem exami- 
nations than symptomatic lesions in living 
patients. Although primary carcinoma of 
the gastrointestinal tract has a docu- 
mented potential for the production of 
osteoblastic change in bone'* and soft 
tissue ossification, previous reports did 
not suggest the predominance of these 
findings over purely lytic lesions. A soft 
tissue mass with calcification or increased 
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Fic. 7. Case vir. Bizarre expanded appearance of the 
metatarsal and 2 phalanges of the great toe. The 
loint spaces appear preserved. 


density of the bone is present in all of the 


cases reported. 

In 3 of these cases, lesions were found in 
the foot. 
lesion in Case vir was typical of vaws. The 
author offers no hypothesis or explanation 
for this most unusual location, but notes 
that one of the rather small 
lesions reported in the literature was also 
in the foot? and another in the tibia.! 


CONCLUSION 


Symptomatic osseous metastases from 
carcinoma of the colon are uncommon. 

The roentgenographic 
these frequently osteoblastic. 
Even when they are predominantly osteo- 
lytic, reactive changes are also provoked 
within the bone, periosteum, and in soft 
tissue masses. The resemblance of these 


lesions is 
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The bizarre appearance of the 


number of 


appearance of 
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Fic. 8. Case viri. Numerous osteoblastic lesions in- 


volving the sacrum, ilium and vertebral bodies. 
Many similar lesions were present in the thoracic 
vertebrae. The roentgenographic appearance of 
the lesions suggested Hodgkin' s disease or a pri- 


mary focus in the prostate. 


unusual metastases to primary bone tumors 
may be striking. 


Department of Radiology 
Albert Einstein College of Medicine 
Bronx, New York 10461 
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ROENTGENOLOGIC DEMONSTRATION OF SPONTA- 
NEOUS REVERSAL OF PORTAL BLOOD FLOW IN 
CIRRHOSIS AND PRIMARY CARCINOMA 
OF THE LIVER 


By KUNIO OKUDA, M.D.,* MIKIO MORIYAMA, M.D,t MASATAKE YASUMOTO, M.D.,f 


SHIGENOBU JINNOUCHI, M.D.,f YUTAKA SHIMOKAWA, M.D.,t TOSHIMICHI 
NAKAYAMA, M.D.,§ YOSHIRO KANDA, M.D., YOSHIO FUKYUAMA, M.D.,€ 
HIROTAKA MUSHA, M.D.,S SHINTARO KURATOMI, M.D.,! and 
'TOSHIRO NAKASHIMA, M.D.** 


CHIBA, JAPAN 


HE hemodynamics of liver blood flow 
are altered in cirrhosis as. the disease 
progresses, and similar changes occur in 
primary carcinoma of the liver, since the 
latter often arises on the basis of the former. 
They include portal hypertension, reduced 
portal blood flow due to increased intra- 
hepatic resistance, compensatory increase 
of hepatic arterial blood flow, and develop- 
ment of intra- and extrahepatic shunts 
which divert blood from the liver paren- 
chyma.'® 
In 19:9, Warren and Muller? studied 
hemodynamics in cirrhotic patients during 
portacaval shunt operations, and found in 
3 out of 8 patients, a sinusoidal pressure 
higher than the free portal pressure pre- 
operatively. In 1 such patient with a com- 
plete oxygen study, the oxygen saturation 
increased in the lower portal vein blood 
after a side-to-side anastomosis. Based on 
these findings, they suggested the possi- 
bility of spontaneous conversion of the 
portal vein to the outflow tract in a cir- 
rhotic liver. A similar suggestion was made 
also by Hales e£ a/l.’ who demonstrated, 
using the injection-corrosion technique, 
consistent enlargement of the hepatic arter- 
ies and arterial beds with an increased 
intercommunication between hepatic arter- 
ies and portal veins in cirrhotic livers. By 
wedged hepatic venography, Gliedman 


ef al.’ demonstrated filling of the intra- 
hepatic portal veins following injection of 
contrast medium and construed it to be 
evidence of a retrograde portal blood flow. 
However, Britton ef al? showed cine- 
phlebographically that such retrograde 
portal flow occurred only during forceful 
injection of the contrast medium, and that 
the contrast medium swept back toward 
the sinusoids upon discontinuation of the 
injection. During shunt operations in 85 
patients with cirrhosis, Moreno and his 
associates! found in 7, a to-and-fro motion 
of the portal blood with zero net flow as 
measured with a flow-probe. In none of 
these patients was there a continuous 
retrograde flow in the portal vein, however. 
Reynolds and Redeker,’ based on their 
data, also favored continued forward portal 
perfusion of the liver in the unoperated 
cirrhotic patients. Despite the more recent 
publications by Warren ef al. based on 
angiographic observations, the question of 
whether or not in advanced cirrhosis with 
portal hypertension retrograde portal flow 
occurs spontaneously remains largely un- 
solved, because of the lack of unequivocal 
or direct demonstration of the reversed 
portal flow before portacaval shunt opera- 
tions. 

In the course of our roentgenologic stud- 
ies of 96 patients with cirrhosis and/or 
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hepatoma, the portal vein was visualized 
during celtac arteriography and continu- 
ously in. the venous phase in g with 
hepatoma and in 1 with cirrhosis. In the 
latter, an unequivocal retrograde portal 
How was evident by the stop and push. 
back of the contrast medium injected into 
the portal vein through a catheter inserted 
In a mesenteric vein, and bv a retrograde 
How ot the contrast medium during um- 
bihcoportography. Thus, reversal of the 
portal flow does occur in cirrhosis spon- 
taneously, but verv rarely, and it occurs 
more often in primary liver cell carcinoma 
which has a tendency to grow in the he- 
patic vein causing an outflow. block, 
Retrograde portal flow in hepatoma has 
not been emphasized in the past reports of 
angiographic studies. Et was also found 
that nonvisualization of the splenic and 
portal veins on splenoportography repre- 
sented, more often than not, a two-way 
movement of the portal flow. 


MATERIAL AND METHOD 


A total of g6 patients consisting of 49 
with cirrhosis and 47 with proven hepa- 
toma, who were admitted to Kurume Uni- 
versity Hospital, Chiba University Hospi- 
tal or one of the afhliated hospitals, were 
subjected to at least two of the following 
angiographic examinations, combined with 
a barium swallow study specifically de- 
signed for the detection of esophagogastric 
varices. 

Splenoportography was carried out in 
63 patients who had had no bleeding 
tendency. The pretreatment consisted of 
intramuscular injection of 35 mg. of 
meperidine hydrochloride and 0.25 mg. of 
atropine 30 minutes prior to the examina- 
tion. A 19 gauge venous needle with a 
stop-cock was inserted 1.5 to 2 cm. into the 
spleen through the gth or 10th intercostal 
space in the left midaxillary line. The needle 
was connected to a syringe through a vinyl 
tubing and pumping was carried out with 
saline untill a smooth flow of blood from 
the spleen was attained. The syringe was 
changed to another one containing 76 per 
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cent urogratin (Na- and meglumine dia- 
trizoate) and serial films were exposed at 
o.§ second intervals, while the contrast 
medium was injected manually at a maxi- 
mal possible speed. There was 1 incident in 
which postprocedural bleeding necessitated 
splenectomy. 

Celac and superior mesenteric arteri- 
ography was carried out in 73 patients with 
the usual technique using a vellow or green 
KIFA catheter and 60 per cent urografin. 
Two to 3 films were exposed per second 
during the arterial phase, 1 per second dur- 
ing the capillary phase and 1 per 2 seconds 
thereafter. Hepatic venography was carried 
out in §2 patients according to the pro- 
cedure of Celis et alt A No. 7 Cournand 
catheter was inserted from the left ante- 
cubital vein, and pressures of the interior 
vena cava, free hepatic vein and wedged 
hepatic vein were recorded before venogra- 
phy. Umbilicoportography was carried out 
in 22 patients with the procedure in which 


above the umbilicus, and a metal probe was 
inserted into the umbilical vein to break 
the junction of the umbilical and the left 
portal vein, followed by catheterization 


cent urografin was used for the visualization 
of the portal vein. For the demonstration 
of retrograde flow, the syringe containing 
the contrast medium, but without the 
plunger, was raised to the level where the 
contrast medium flowed forward at a 
minimal speed, and no force was applied. 
In addition to a routine barium swallow 
examination, a second study for the detec- 
tion of cardiac varices was carried out in 
all patients. In this procedure, the fornix 
and cardia were observed carefully with 
the patient erect, prone, supine and at 


air,’ roentgenograms in many projections 
were made. In those patients in whom no 
obvious esophageal varices were found, 
endoscopy was carried out using an Olym- 
pus GTF-A fibergastroscope with the retro- 
grade observation (U-turn) technique for 
the demonstration of cardiac varices. 
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Reversed Portal Blood Flow 





Fic. 1. Case 1. (4) A large mass is seen protruding in the cardia above the esophagogastric Junction. 
Winding rugae-like lines across the body may be related to dilated veins. (B) Splenoportogram showing 
huge cardiac varices corresponding to the mass. The splenic vein is visualized only near the spleen, and 
the incomplete visualization of the main portion of the splenic vein is due to either a thrombus or collision 


with retrograde blood flow. 


REPORT OF CASES 

Case 1. F.E., a 52 year old male, was ad- 
mitted because of a gastric mass and lethargy 
which developed a week prior to admission. 
He had been drinking 2 to § go's (360-800 ml.) 
of rice wine daily for the last 25 years, and had 
a history of ascites 5 years previously. He first 
noticed abdominal distention and decrease in 
urine volume about 6 months prior to admis- 
sion, and recent roentgen examinations made 
by practitioners revealed a mass in the stomach. 

Physical examination disclosed a medium 
sized man who responded clearly to questions. 
Vascular spiders were numerous around the 
neck, the abdomen was distended with positive 
fluid waves, and there was a slight pretibial 
edema. 

Laboratory studies included: red blood cells 
4,200,000/mm.?; white blood cells 5,600/mm.", 
with a normal differential count; Hb 14.4 gm. 
per cent; total bilirubin 1.0 mg. per cent; serum 
protein 6.7 gm., albumin 2.7 gm., y-globulin 
2.3 gm. per cent; ammonia 260 ug. per 100 ml.; 
SGOT 40 u. (Karmen); SGPT 20 u.; and zinc 
turbidity test (Zn T T) 16.2 u. 


Roentgen studies disclosed a tumorous varix 
in the cardia (Fig. 1,7). Upon splenoportogra- 
phy, the contrast medium did not course in 
the splenic vein, but mostly ran into the dilated 
short gastric vein to form massive varices (Fig. 
1B). This study was interpreted as indicating 
either thrombosis of the splenic vein or a col- 
lision of splenic venous blood with a retrograde 
flow. Celiac angiography disclosed a markedly 
dilated common hepatic artery and distorted 
intrahepatic branches typical of advanced 
cirrhosis (Fig. 2.7). Caudad to the hepatic 
artery and parallel, the portal vein was visual- 
ized in the early arterial phase (arrows), and 
after cessation of injection, the contrast medi- 
um continued to flow into the portal vein and 
further into the collaterals (Fig. 25). Subse- 
quently, splenectomy and devascularization of 
the paraesophageal and paragastric veins were 
carried out. During the operation, a catheter 
was inserted into a branch of the superior 
mesentric vein and contrast medium was 1n- 
jected with a manual force. The contrast 
medium entered the portal vein halfway and 
was stopped short; the remainder flowed into 
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lic. 2. Case 1. Celiac angiography. (4) The branches 
of the right and middle hepatic arteries show 
marked winding, and enlargement of the common 
hepatic artery is prominent. In the arterial phase, 
the portal vein is already visualized (arrows). 
(B) In the venous phase, the contrast medium 
continued to flow retrograde and the entire portal 
vein, the proximal portion of the splenic vein and 
tortuous gastric varices were clearly seen. 


the collaterals through the coronary vein (Fig. 
34). Also, the contrast medium flow ceased 
sharply in the splenic vein, 2-3 cm. from the 
junction with the superior mesenteric artery, 
indicating a probable thrombus. The portal 
pressure was 430 mm. H;O preoperatively and 
340 mm. H:O postoperatively. Two months 
after the operation, umbilicoportography was 
carried out and contrast medium was instilled 
into the left portal vein with a minimum neces- 
sary gravity. There was practically no ante- 
grade flow, and the contrast medium flowed 
back into the portal vein (Fig. 35). 


Case u. T.K., a 58 year old female, was ad- 
mitted because of abdominal distention. About 
2 months prior to admission, she began feeling 
fatigued, and noticed an increasing abdominal 
girth. She consulted several doctors whose 
diagnoses varied from ovarian cyst to peritoni- 
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tis, and the last physician, who found liver 
function abnormalities, referred her to us. 

On admission, she was moderately nourished, 
and abdominal distention was marked with 
fluid waves. No jaundice was noted, but there 
were vascular spiders, moderate dilatation of 
the abdominal veins, and (+) pitting edema 
of the legs. 

Laboratory data included: red blood cells 
2,850,000/mm.*; white blood cells 3,000/mm.*; 
Hb 10.4 gm. per cent; prothrombin time 153 
sec.; SGOP 60 u.; SPGT 15; u.; alkaline phos- 
phatase 14 u: (K.A.); LDH 355 u. (LDH: 1.0 
per cent, LDH; 2.8 per cent); total bilirubin 
2.0 mg., direct bilirubin o.9 mg. per cent; total 
protein 7.1 gm., albumin 3.6 gm., y-globulin 
2.0 gm. per cent; ammonia 9o ug. per cent; urea 
nitrogen 28 mg. per roo ml. Alpha-fetoprotein 
was 20,850 ng./ ml. by radioimmunoassay which 
increased rapidly during the ensuing month 
and a half. The ascites was yellow and slightly 
turbid with a protein concentration of 1.6 gm./ 
100 ml. No malignant cells were seen in the 
sediment. 

A liver scan showed a large spleen and a 
generally poor hepatic uptake of the colloid. 
No defect was discernible, probably because of 
the diffuse mottling of the liver. Àn upper 
gastrointestinal series disclosed varices in the 
lower esophagus and the cardia. Celiac arteri- 
ography disclosed irregular and marked neo- 
vascularizations in the right lobe (Fig. 44), 
and the portal vein was visualized during the 
arterial phase. The contrast medium continued 
to flow retrograde, after cessation of injection, 
into the large winding collateral vein from the 
junction with the splenic vein which did not 
show at any time, suggesting thrombosis. 
From the beginning of the portal vein, the con- 
trast medium flowed caudad into a small col- 
lateral which was traced down into the pelvis. 
Noteworthy was the presence of 2 small filling 
defects in the main collateral vein near the 
porto-splenic junction (Fig. 45). 

She responded to antidiuretics and ascites 
disappeared almost completely after 1 month. 
On the 4sth day, while stepping down from 
her bed, she suddenly felt dizzy and vomited. 
She then lapsed into a shock state with sudden 
increase of the abdominal girth. A hemorrhagic 
ascites was aspirated. She died several hours 
later. 

Autopsy disclosed a massive hemorrhage 
from the surface of a hepatoma which had de- 
veloped on the basis of cirrhosis of the post- 
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Case 1. (4) Operative portography through a catheter passed into the superior mesenteric vein. The 


flow of contrast medium was stopped halfway in the portal vein, and the contrast medium entered the 
coronary vein and the varices from a point along the splenic vein a few centimeters to the right of the 


junction with the superior mesenteric artery. 


(B) Umbilicoportography. Contrast medium which was 


instilled with a minimum pressure flowed retrograde into the portal vein and a winding collateral vein. 


No contrast medium flowed antegrade or into the r 


hepatitic type. As expected from the angiogra- 
phy, tumor thrombi were seen in the portal vein, 
in the collateral vein and further up in the esopha- 
geal varices—a clear indication of retrograde 
transport of tumor cells from the portal vein. 
Contrast medium injected from the right 
hepatic artery flowed into the portal vein 


(Fig. s, 4 and B). 


Case mt. M.K., a 47 year old male, was ad- 
mitted because of epigastric pain and abdomi- 
nal distention. He had had a history of jaundice 
15 years previously. He began feeling tired and 
noting distention of abdomen 2 months prior 
to admission. The abdominal distention was 
marked with a positive fluid wave. À firm liver 
was palpated 2 fingerbreadths below the right 
costal margin with an uneven surface and edge, 
but the spleen was not felt. 

Laboratory studies disclosed: SGOT 27 u.; 
SGPT 22 u.; alkaline phosphatase 19.5 u.; 
total protein 7.8 gm., y-globulin 1.6 gm. per 
cent; total cholesterol 299 mg. per cent; total 


Q 
C 


bilirubin 1.6 mg., and direct bilirubin 0.8 mg. 


ight portal vein. 


per roc ml. Alphafetoprotein was positive by 
the single radial immunodiffusion method. A 
liver scan showed several large defects in the 
right lobe and in the middle area, and needle 
biopsy aimed at a defect disclosed liver cell car- 
cinoma. 

Celiac angiography demonstrated marked 
neovasculature immediately cephalad to the 
common hepatic artery, and the left and middle 
hepatic arteries were not discernible (Fig. 6.7). 
In the capillary phase, the contrast medium 
started flowing into the portal vein, and the 
dilated portal vein was apparent, with a filling 
defect at the point where the left vein joins 
(arrow), and a tumor growth in one of the 
branches of the right portal vein was also 
seen (Fig. 65). 


Case 1v. T.Y., a 44 year old man, came to the 
hospital because of milk jaundice and a recent 
weight loss of 3 kg. He began having a slight 
fever and malaise 3 months prior to admission, 
and a right upper quadrant pain with mild 
jaundice about a month later. On physical 
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Fic. 4. Case 11. Celiac angiography. (4) There is marked, irregular neovascularization in the right lobe and 
the portal vein is visualized during the arterial phase. Splenomegaly is evident. (B) Contrast medium 
continued to flow retrograde into the tortuous coronary and collateral veins. There were a large filling 
defect in the portal vein and several small defects in the coronary vein (arrows), suggesting tumor thrombi. 
The portal vein did not flow into the superior mesenteric vein, indicating a collision of the two streams; 
no contrast medium entered the splenic vein from either side and splenic vein thrombosis was evident. A 


small collateral is flowing caudad from the beginning 


examination, he was rather poorly nourished, 
and several spider angiomata were seen over 
the anterior chest superiorly. A firm liver with 
an irregular surface was felt 3 fingerbreadths 
below the xyphoid process with slight tender- 
ness. The lung-liver boundary was elevated to 
the 4th interspace in the mamillary line. 
Laboratory studies disclosed: SGPT 108 u.: 
SGPT 32 u.; alkaline phosphatase 75.1 is 
total protein 7.6 gm., albumin 3.3 gm. y- 
globulin 2.05 gm. per cent; total cholesterol 
165 mg. per cent; total bilirubin 1.6 mg., direct 
bilirubin 1.1 mg. per cent; and ammonia 46 ug. 
per 100 ml. Alphafetoprotein was positive by 
the single radial immunodiffusion method. 
The chest roentgenogram showed an irregu- 
lar elevation of the right diaphragm, and on 
liver scanning, a large defect was seen in the 
right lobe. The barium swallow study dis- 
closed esophageal and cardiac varices. Celiac 
angiography showed marked neovasculariza- 
tion in the middle of the right lobe, and the 
portal vein was visualized in the late arterial 
phase (Fig. 74). In the capillary phase, the 
contrast medium entered the superior and in- 
terior mesenteric and collateral veins from the 
dilated portal vein and the splenic vein. A 
round filling defect was apparent in the dilated 
portal vein around the porta hepatis (Fig. 7B). 


of the portal vein into the pelvis. 


Case v. MLY., a 43 year old male, entered 
the hospital because of anorexia and general 
malaise. He gave a history of jaundice and 
anorexia for which he was hospitalized about 
I3 years previously. About 4 months prior to 
the present admission, he again had anorexia 
and malaise. An upper gastrointestinal series 
was made by a radiologist who found a com- 
pression. of the stomach, probably caused by 
an enlarged liver, and referred him to us for 
evaluation. On physical examination, he was 
well nourished and alert, but several vascular 
spiders were seen around the neck. The liver 
palpable 2 fingerbreadths below the 
xyphoid process with a sharp tender edge. The 
spleen was not felt. 

Laboratory examinations revealed: SGOT 
93 u.; SGPT 24 u.; alkaline phosphatase 24.4 
u.; Zn PT 28.0 u.; total protein 7.8 gm., albumin 
3-7 gm., y-globulin 2.2 gm. per cent; total bili- 
rubin 0.6 mg. per cent; total cholesterol 146 mg. 
per 100 ml.; and BSP retention was 14.2 per 
cent at 45 minutes. 

A barium swallow study disclosed varices 
in the cardia, and a liver scan showed an en- 
larged liver with generally poor uptake of the 
colloid. No apparent defect was noted. Upon 
splenoportography, marked collaterals and 
varices consisting of dilated short gastric and 
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coronary veins were found. The contrast medi- 
um was mostly diverted to the collaterals and 
4 small amount of contrast medium entered 
from the splenic vein into the portal vein along 
the left superior side, seen as a thin radiopaque 
stream (Fig. 84). When celiac angiography was 
carried out, contrast medium flowed into the 
portal vein toward the end of the arterial phase 
and in the capillary phase (Fig. 88). Thus, the 
portal blood flowed in two directions, depend- 
ing upon the direction of the force applied. He 
was subsequently found to have a hepatoma. 


DISCUSSION 


It has been well documented that the 
portal flow is reduced in varying degrees 
in cirrhosis, and that it becomes an outflow 
tract following side-to-side portacaval anas- 
tomosis in the majority of patients. ^! ^ 





Fic. 5. Case rr. Right hepatic arteriography of the 
liver (removed at autopsy) with a mixture of 
barium sulfate and gelatin. (4) Roentgenogram of 
the whole liver. Winding arteries and tumor vessels 
are shown with the right portal vein, the lumen of 
which is filled with a tumor thrombus. (B) Soft 
tissue roentgenogram of a longitudinal slice of the 
liver shows the right portal vein and irregular 
masses of arteries below. A plaque-like deposit of 
contrast medium to the right of the portal vein is 
also a portion of the tumor. 
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It has also been shown in patients?" as 
well as in animals? that the hepatic arterial 
blood increases upon reduction of the 
portal blood flow, although the exact 
mechanism for such compensatory changes 
is not known. Histopathologic studies in 
cirrhotic livers have demonstrated enlarge- 
ment of the hepatic arterial beds with an 
increased intercommunication between he- 
patic arteries and portal veins." [n some 
patients. with advanced cirrhosis, angio- 
graphic studies often disclose complete 
diversion of the splenic venous blood and; 
or of a large part of the superior mesenteric 
venous blood off the liver, advancing into 
the collateral and other mesenteric veins. 
All these data suggest that in cirrhosis, 
alterations of the portal hemodynamics 
result in an ever increasing reduction in 
the velocity of the portal low. As Moreno 
et al.» demonstrated with a flow-meter 
during operations, one of the extreme situa- 
tions is a to-and-fro motion of the portal 
blood, its direction being largely dependent 
upon respirations, posture and intraab- 
dominal pressure. 

A stagnant state of the portal flow may 
be suggested angiographically if a minimal 
forward portal flow following splenopor- 
tography together with a retrograde flow 
following celiac arteriography are demon- 
strated in the same patient, as in Case v. 
All of these operative and angiographic pro- 
cedures are carried out with the patient 
supine, and do not represent a person in 
his daily activities. Upon rising and exer- 
tion with increased abdominal pressures, 
the portal How may be reduced further, 
only to be replaced by the arterial blood 
which is less influenced by posture and will 
overwhelm the portal How pushing it dis- 
tally. The metabolic significance of arterial 
blood in patients with a retrograde flow 
following a shunt operation has been vari- 
ously estimated, and the figures of BSP 
extraction vary considerably among pa- 
tients as well as investigators.2!!7 Obvi- 
ously, however, the dependence of the 
liver functions on arterial blood has al- 
ready been established by the time the 
portal venous flow becomes minimal. There- 
fore, in such patients, a change of the flow 
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a a Fas 
Fic. 6. Case uir. Celiac angiography. (4) There is a marked neovasculature above the dilated hepatic artery, 
where the middle hepatic artery is usually seen. (B) A retrograde portal flow is seen in the capillary phase. 
There is a filling defect in the dilated portal vein where the left portal vein branches off (arrow). One of the 
major branches of the right portal vein has a rounded end, indicating a mass. 
direction may not greatly affect the per- The findings in Case 1 suggest that in an 
fusion rate, because of the predominantly extreme situation of hemodvnamic altera- 
arterial perfusion and the small contribu- tions, even a continuous retrograde portal 
tion of the portal blood. How occurs. However, in view of its low 





liG. 7. Case 1v. (4) Celiac arteriogram taken at the end of injection shows marked neovascularization in the 
right lobe as well as the markedly dilated portal vein. (B) The entire portal vein is clearly seen flowing 
retrograde into the coronary and further into the cardiac varices. A large filling defect is evident in the 
center of the portal vein where the diameter is greatest. Both the superior and inferior mesenteric veins 
are flowing retrograde. 
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incidence in our series and judging from 
the previous publications, spontaneous 
retrograde portal flow must be an ex- 
tremely rare occurrence. One point that has 
to be made clear is that the mere fact that 
the contrast medium stops short of the 
portal vein while running from the spleen 
is by no means indicative of retrograde 
How of the portal vein, and that a transient 
visualization of the portal vein following 
celiac arteriography may simply represent 
the to-and-tro motion of the portal flow, as 





Fic. 8. Case v. (4) Splenoportogram. The first half 
of the splenic vein and the short gastric and right 
coronary veins were clearly visualized; the con- 
trast medium in the proximal half of the splenic 
vein was diluted and diverted into the left coro- 
nary vein. The portal vein is barely visible, and a 
thin stream of the contrast medium is seen along 
the caudal and right side of the vein as far as the 
porta hepatis, but not beyond it. (B) Celiac arteri- 
ography showing a dilated common hepatic artery 
and winding of the branches of the right hepatic 
artery. The portal vein was visualized with a large 
filling defect near the porta. 
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in Case v. There were 4 cases 1n our series 
in which the splenic vein was not com- 
pletely visualized following splenoportog- 
raphy, but the portal vein was flowing 
antegrade. 

Probably, for the same reason, retro- 
grade portal How occurs in primary liver 
cell carcinoma more often than in cirrhosis. 
It is well known that the arterial supply 
is markedly increased in hepatoma tis- 
sue,? as exemplified by neovasculariza- 
tions in celiac arteriograms.?^ ^? Arterio- 
venous anastomoses are often extensive! 
and portal branches are shown during the 
arterial phase of angiography. It is not un- 
expected that retrograde portal flow causes 
a hepatofugal tumor growth, as in Case rv, 
in whom not only were tumor thrombi seen 
in the portal and collateral coronary veins, 
but microscopic tumor thrombi were nu- 
merously found in the esophageal varices, 
providing clear evidence for retrograde 
portal flow. It is noteworthy that in all 
hepatoma cases in which a_ retrograde 
How was seen angiographically, there were 
tumor thrombi in the portal vein. It is 
difficult to assess to what extent and at 
what stage the tumor growth in the he- 
patic vein contributes to the reversal of 
portal blood flow relative to the contri- 
bution of extensive arteriovenous anasto- 
moses. Ít is also possible that tumor growth 
in the portal lumen directly contributes to 
the reversal of blood How, since our au- 
topsy studies have invariably shown a rich 
arterial supply to the intraluminal growth, 
a finding which will be published elsewhere. 


SUMMARY 


Angiographic studies were carried out 
on 49 cases of liver cirrhosis and 47 cases 
of primary liver cell carcinoma. 

An unequivocal retrograde portal blood 
How was demonstrated in 1 cirrhotic pa- 
tient. The portal vein was visualized dur- 
ing celiac arteriography in 5 patients with 
hepatoma. In 1, the portal flow was to- 
and-from, the direction depending upon the 
force of the contrast medium injection. In 
4 hepatoma patients in whom retrograde 
portal How was seen, there were tumor 


thrombi in the portal vein, and in 1 pa- 
tient, in the collateral veins. 

T hus, retrograde portal flow does occur 
in cirrhosis of the liver, but very rarely, 
and it occurs more often in primary liver 
cell carcinoma, probably due to arterial 
neovascularization and arteriovenous com- 
munications, 
kunio Okuda, M.D. 

Department of Medicine 


Chiba University School of Medicine 
Chiba, Japan 


The authors express their gratitude to 
Mr. Takahiro Inamasu for the photog- 
raphy ot the roentgenograms. 
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COMPARISON OF THE OPACIFYING CHARACTER- 
ISTICS AND PHARMACOLOGIC RESPONSES OF 
IOCETAMIC ACID (CHOLEBRINE), A NEW 
ORAL CHOLECYSTOGRAPHIC AGENT, 
WITH SODIUM TYROPANOATE 
(BILOPAQUE)* 

By DAVID L. WISHART, M.D.,t and CHARLES T. DOTTER, M.D. 


PORTLAND, OREGON 


OCETAMIC acid (Cholebrine, Mallinck- 

rodt) is a cholecystographic agent pre- 
sently classed as an investigational drug in 
the United States, chemically related to 
sodium tyropanoate (Bilopaque, Win- 
throp), iopanoic acid (Telepaque, Win- 
throp) and sodium ipodate (Oragrafin, 
Squibb); first introduced for sale in the 
Netherlands in January 1968, and currently 
marketed in many European countries, 
Mexico, and Taiwan. It is estimated that 
more than a million doses have been used 
clinically. Its chemical designation is N- 
acetyl- N -(3-amino-2,4,6-triiodophenyl) 
amino-Isobutvric acid. 
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Its iodine content is 62.08 per cent, and 
it is available as a light gray tablet (750 
mg.) containing a mixture of 4 stereo- 
isomeric active forms of the acid. 

Appropriate animal and clinical investi- 
gations having been accomplished in the 
United States, the present study was under- 
taken to compare the cholecystographic 


characteristics and pharmacologic effects of 
Cholebrine with Bilopaque, a commercially 


available agent, chemically related to 
Telepaque and Oragrafin. 


METHOD 


A double-blind svstem was established, 
and standard dose packets (4.5 gm. 10ce- 
tamic acid, 3.0 gm. sodium tvropanoate) 
of the drugs were given to adult patients 
referred for routine oral cholecvstographic 
studv. Patients were excluded from the 
study if they were diagnosed as: 


t. Having advanced hepato-renal dis- 


ease. 
2. Having severe impairment of renal 
function. 


3. Having gastrointestinal disorders 
which might interfere with absorption. 

4. Having advanced cardiovascular dis- 

ease. 

Being pregnant. 

Being sensitive to iodine-containing 

compounds. 
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After a light, fat-free supper, the com- 
pounds were given with water, and oral 
intake was restricted to water only there- 
after until the roentgenographic examina- 
tion had been completed the next morning. 
If unsatisfactory opacification of the gall- 
bladder was noted, a second dose was given 
24 hours later in the same manner. 

Cholecystographic opacification was 
graded on a scale of zero to 4 by 2 radiol- 


* From the Department of Diagnostic Radiology, University of Oregon Medical School, Portland, Oregon. 


+ Present Address: 1020 W, Fifth, Olympia, Washington 98501. 
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EVALUATION OF OPACIFYING CHARACTERISTICS 
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Grade Criteria 
Value 
4 E excellent E ual to or exceeding the 
opacity of the cortex of the 
lumbar vertebral pedicle 
3 Good Greater than the opacity of 
rib but less than above 
2 l'air Equal to opacity of the 11th 
or 12th rib 
i Poor Less than opacitv of the 
bith or 12th rib 
© None Nonvisualization 
ogists who evaluated the films indepen- 
dently (Table 1) without knowledge of 
which agent had been emploved. The 


amount of residual contrast agent visible 
in the bowel also was estimated. 

Possible side effects were sought bv stan- 
dardized patient interviews and laboratory 
examinations. Prior to the administration 
of the drugs, baselines were established for 
the following laboratory analyses: complete 
urinalysis; hemoglobin; hematocrit: white 
blood cell count; platelet estimate; Lee 
and White clotting time; alkaline phos- 
phatase; serum glutamic m acid 
(SGOT); total bilirubin; serum urea nitro- 
gen (BUN); prothrombin time; serum 
creatinine; and calcium. These were re- 
peated after drug administration, at 36 
hours and 7 davs or on the dav of discharge 
from the hospital, whichever came first. 
Ten randomly selected patients who re- 
ceived Cholebrine and 10 who received 
Bilopaque (T;, Ta, and free T ; indices), per- 
formed according to the same time schedule 
as the basic laboratory examinations. 


RESULTS 
Twenty-four patients received Chole- 
brine and 27 received Bilopaque. Patient 
groups were evaluated in respect to age, 
sex, height, weight, history of allergy, and 
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the condition for which the drug was ad- 
ministered, as well as primary and final 
diagnoses. The 2 groups were found to be 
comparable except that those who received 
Cholebrine were somewhat heavier (aver- 
age weight 156 compared to 141 pounds for 
the Bilopaque group), while the group 
which vir Bilopaque had a greater 
number of preexisting allergies (1 2, 08 CO 
pared with $5), 

In evaluating the diagnostic qualitv of 
the roentgenograms, a diagnostic iem was 
obtained by dividing the sum of the nu- 
merical values assigned by each of the 2 
film readers by the number of patient ob- 
servations. All patients who received a 
single dose (regardless of whether they were 
later given a second dose) were included. 
The 2 readers were in close agreement on 
individual cases. The results are presented 
in Tables n and im. Chi-squared testing 
revealed no statistically iT differ- 
ence between Cholebrine and Bilopaque in 
respect to the cholecystographic quality of 
the roentgenograms. 

Six of 7 patients whose gallbladders did 
not visualize after the first dose of Chole- 
brine had repeat studies. Four of these 
resulted in improved visualization. Repeat 
examination was done in 8 who got 
us ique, with improved visualization in 

The numbers are insufficient for valid 
eoe analvsis. 

Both groups had comparable amounts of 
residual contrast material in the bowel; in 
neither was there interference with gall: 
bladder visualization. 

Seven patients reported side effects after 


receiving Cholebrine, and 10 after taking 
TanLg H 
COMBINED SCORING OF OPACIFICATION 
CHARACTERISTICS 

ie Grade C holebrine Bilopaque 
4 Excellent 10 (2164) 4196.) 
3 Good 10 (2165) 14 (26€ 7e) 
2 Fair 12 (2562) 1o { 4867. 
I Poor : (166 ^ ) P (1367 
O None (160%) 14 (2655) 
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Bilopaque. The types ofside effects reported 
were comparable (Table 1v). There was no 
statistical difference in incidence or severity 
of side effects. 

The massive data accumulated as a re- 
sult of the laboratory studies were metic- 
ulously analyzed and subjected to tests of 
statistical validity. Average values for 
blood chemistries were within normal limits 
at each observation period, except for 
SGOT and alkaline phosphatase among pa- 
tients taking Cholebrine, and SGOT and 
BUN among those who had Bilopaque. 
Variances in average values were attributed 
to several patients whose values were 
markedlv elevated due to their underlving 
clinical condition, and thus influenced the 
group average. In both groups, the values 
were outside normal limits before the 
drugs were given. The onlv statistically 
meaningful change was a decrease in serum 
creatinine noted at 36 hours after adminis- 
tration of Bilopaque, a matter of dubious 
clinical importance. No significant changes 
occurred in the thyroid studies within 
either group. 

Among the hematologic determinations, 
hemoglobin levels decreased about 0.5 gm. 
per cent in both groups 60 hours after drug 
administration, This may well have been 
due to diagnostic and treatment manipula- 
tion rather than to drug effect. The average 
hematocrit dropped from 536.2 to 33.5 
per cent among repeat dose Bilopaque pa- 
tients, but there was no concomitant drop 
in hemoglobin. Another statistically evi- 
dent change was an increase in the relative 
monocyte count more than 60 hours after 
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DIAGNOSTIC INDICES (SEE TEXT) 


= l Average 
" Sor Diagnostic x E 
Drug Reader ew Diagnostic 
The X P 
Index 
Cholebrine i 3. 223 
2 2al 
Bilopaque 1 2.0 
2 119 2.0 
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Taere IV 
TYPE AND NUMBER OF SIDE EFFECTS 
Number of Patients Reporting 


Cholebrine Bilopaque 


Nausea i 5 
Nausea and vomiting 2 E: 
Mild flush 1 © 
Heartburn 1 o 
Metallic taste 1 o 
Flatulence i o 
Diarrhea o 2 
Perioral tingling I © 
Headache © 1 
Dizziness © i 


repeat doses of Bilopaque (from § to 13 
per cent). The clinical significance of this 
observation (as well as its validitv) are 
conjectural. 

Urine pH decreased in the repeat-dose 
Bilopaque patients, after the greater-than- 
60-hour interval (pre-drug average pH 6.8; 
post-drug average 5.8). 

An additional statistically apparent find- 
ing was an increase in the average number 
of red blood cells in the urine of patients 
who received a single dose of Bilopaque, 
occurring more than 60 hours after receipt 
of the drug. Investigation revealed that 2 
particular patients in the group were re- 
sponsible tor the increased average values; 
one had a neurogenic bladder secondary to 
nerve interruption during a bladder suspen- 
sion procedure and developed clinical 
cystitis 48 hours after removal of an in- 
dwelling catheter; the other had cholecys- 
tectomy and hiatal hernia repair at 36 
hours, with insertion of an indwelling 
catheter and subsequent hematuria. These 
events were regarded as not related to oral 
cholecystographic agent. 


DISCUSSION 


Statistically valid differences were found 
in 7 out of the total of 106 separate tests 
included in this study. By chance alone, 
statistical analysis would be expected to 
disclose validity in 5. 


The over-all impression gained from this 
study is that Cholebrine and Bilopaque are 
closely comparable in terms of cholecysto- 
graphic characteristics, and pharmacologic 
effects as reflected in laboratory examina- 
tion of hepatic, renal, thyroid and hemato- 
logic functions. Such changes as were as- 
signed statistical validity are of dubious 
clinical significance in some categories; the 
drop in serum creatinine and an elevation 
of relative monocyte count among patients 
receiving Bilopaque are examples. The 
slight drop in hemoglobin noted in both 
patient groups 1s not necessarily due to the 
administration of the drugs used in this 
study. Prior animal and human studies! ? 
have failed to show this trend in respect to 
Cholebrine. Most of the patients in this 
studv were at least moderately ill (nearlv 
all were inpatients, hospitalized because of 
illness and not simply "for diagnosis"). 
Lacking a control group, it is therefore im- 
possible to attribute the observed hemato- 
logic variations solelv to the effects of the 
drugs under studv; similar changes oc- 
curred i in both groups and might well have 
occurred if neither drug had been given. 
Reported symptoms occurring in both pa- 
tient groups must be interpreted with due 
regard for the difference between correla- 
tion and causal relationships. (Two clocks 
strike the hour at the same time—does one 
trigger the other?) Six of the 8 side effects 
reported by the patients who got Chole- 
brine were related to the gastrointestinal 
tract, while 10 of 12 of the side effects re- 
ported by” Bilopaque p patients were gastro- 
intestinal. $ Two com plaints of diarrhea 
were registered by (s latter group, while 
no diarrhea occurred among Cholebrine 
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patients. These differences lacked statisti- 
cal significance. 

This study confirms prior reports! ? that 
Cholebrine is a safe and effective cholecvs- 
tographic agent. In these respects, it ap- 
pears to be comparable to Bilopaque. 


SUMMARY 


A double-blind. comparative study of 
Cholebrine, 4.5 gm., and Bilopaque, 3.0 
gm., was conducted in zi patients to de- 
femine the incidence, type, and severity of 
side effects, gallbladder opacifving char- 
acteristics, and pharmacologic effects as 
evaluated b à series of laboratory tests of 
hematologic, renal, thyroid and liver func- 
tions. 

The observed changes in laboratory 
values were small, tended to occur with 
both drugs, were questionably related to 
drug administration and of dubious clinical 
significance. 

Cholebrine and Bilopaque are compar- 
able with respect to the properties forming 
the basis of this comparative study. 


Charles T. Dotter, M.D. 

Department of Radiology 

University of Oregon Medical School 

3181 South West Sam Jackson Park Road 
Portland, Oregon 97201 
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SPLENOPORTOGRAPHY WITH MULTIPLE 
SIDEHOLE CATHETER* 


By MYUNG SOO SHIN, M.D.1 


BIRMINGHAM, ALABAMA 


ORTAL venography performed by in- 
jection of contrast medium through the 
portal vein or one of its tributaries at 
laparotomy was first described by Blake- 


more and Lord,’ in 1945. The value of 


splenoportography and its aid in the surgi- 
cal management of portal hypertension has 
been emphasized by Child eż 47,5 and 
Rousselot e a/.!! The possibility of a simple 
transparietal approach by injection into 
the splenic pulp in the dog was described 
by Abeatici and Campi,! in 1951, and in the 
same year in man by Pereira,!® and Boul- 
vin e£ al.4 Also, a technique for splenopor- 
tography with a single endhole polyeth- 
vlene tube was described by Seldinger! in 
1957, and with a multihole needle by 
De Sousa and Lopes,’ in 1965. 

The diagnostic potentialities and. princi- 
pal aims of the roentgenographic visual- 
ization of the splenic and portal veins 





are demonstration of hemodynamic altera- 
tion and investigation of morphology of the 
portal venous svstem.? For these purposes, 
good visualization of the portal and tribu- 
tary branches is essential. The technique 
using a metallic needle with sideholes (De 
Sousa) has been useful. However, the dis- 
advantage is that difficulty arises. when 
the patients are not cooperative and can- 
not hold their breath during the procedure. 

A polyethylene catheter with a single 
endhole for splenoportography (Seldinger) 
has an advantage because of softness and 
flexibility as compared to the metallic 
needle, but the disadvantage is insufficient 
opacification of all of the tributary branches 
of the splenic hilum because of the com- 
partment-like nature of the spleen.’ There- 
fore, in combining both advantages, we 
anticipated that the multiple sidehole con- 
figuration 1n a soft catheter would ensure 


EN TT 
aT 


-— L3 


Frc. 1. B. D. Longdwel Catheter (Teflon) 18 GX$8' Thin Wall with 7 holes (1.0 cm. interval) 
and the metallic needle, inner metal and teflon cannula. 


* From the Department of Diagnostic Radiology, University of Alabama School of Medicine, and Veterans Administration Hospital, 


Birmingham, Alabama. 


T Associate Professor of Radiology and Consultant, Veterans Administration Hospital. 
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Fic. 2. Magnified view of the distal portion of the multiple sidehole catheter 
(7 holes with 1.0 cm. interval) on the ruler. 


safety and also produce better distribution 
of the opaque medium to the splenic hilum 
and tributary branches (Fig. 1; and 2). 

The purpose of this paper is to report 
the technique and the result of experimen- 
tal splenoportography performed on a dog 
using this catheter and the subsequent 
human clinical trial. 


METHOD AND TECHNIQUE 


The experiment was performed on a dog 
because of the elongated shape and moder- 
ate size of the spleen. The dog was anesthe- 
tized by injection of intravenous sodium 
pentothal (10 cc.), then the abdominal 
cavity was opened. Splenoportography was 
performed with a single endhole catheter 


and a first injection of 60 per cent meglu- 
mine diatrizoate (20 cc.) was made (Fig. 


34; and 4). After the complete disappear- 


ance of the opaque medium from the portal 
venous system, a second puncture 
made with a specifically designed multiple 
sidehole catheter (5 holes, 1.0 cm. interval). 
The metallic needle was then withdrawn 
and a second injection of 60 per cent meglu- 
mine diatrizoate (20 cc.) was made (Fig. 


Was 


3B; and 5). Opacification of the splenic 


hilum was better than in the initial experi- 
ment. 

Following the dog experiment the multi- 
ple sidehole catheter* was used in humans 


* Multiple Sidehole Catheter: B. D. 
(Teflon). 


Longdwel Catheter 





Fic. 3. Schematic illustration of splenoportography in the dog. (4) Conventional injection without 
sideholes. (B) Injection made with multiple sidehole catheter. 
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(Fig. 6; and 7). One hour before the exami- 
nation, the patient received atropin (0.4 
mg.), Dilaudid (0.1 mg.), and Vistaril (25 
mg.), as premedication. Attempts have 
been made to assess the splenic size before 
the puncture, including physical examina- 
tion (palpation) and a plain scout roent- 
genogram of the abdomen in order to ensure 
the puncture of the spleen along the long 
axis. Depending upon the size of the spleen 
in 1ts long axis, 4 to 7 holes are made in the 
catheter at 1.0 cm. intervals with a hole 





Fic. 4. Experimental splenoportography in 
the dog with conventional technique. 


Splenoportography with Multiple Sidehole Catheter 





liG. 5. Experimental splenoportography in 
the dog w ith multiple sidehole catheter. 


punch. The catheter and needle are steril- 
ized in activated dialdehyde solution or by 
gas sterilization before the puncture. 
Local anesthesia of the skin is sufficient 
for the puncture. The puncture 1s made at 
the tip of the spleen along the long axis, 





Fig. 6. Splenoportography in man, performed with 


multiple sidehole catheter, shows multiple splenic 
hilar branch opacifications. 





Fic. 7. Splenoportography in man, performed with 
multiple sidehole catheter, shows complete throm- 
bosis of the splenic and portal vein with visualiza- 
tion of the collateral vessels (dorsolateral, portal 
venous ramus, and short gastric vein). 


facing the multiple sideholes toward the 
hilum of the spleen. After puncture is 
made, the metallic needle is removed from 
the catheter and the catheter is connected 
to a 3 way stopcock. To this is connected 
a Io cc. syringe filled with saline and a ṣo 
cc. syringe filled with contrast medium. 
The injection of contrast medium is rapid 
(about 7-8 cc. per second). The contrast 
medium should be concentrated in order to 
secure satisfactory definition of vessels, a 
dose of 30-50 cc. of 50 per cent sodium 
diatrizoate or 60 per cent meglumine 
diatrizoate usually being sufficient. The 
patient 1s instructed not to strain during 
the injection. The catheter should be 
removed immediately after injection.? 

This technique was used on 12 patients 
with improved visualization of the splenic 
hilum and portal vein and greater ease of 
studv. Minute bleeding was noted at the 
puncture site at the time of surgery in 2 
patients, but no serious bleeding Or compli- 
cations have been observed. 


SUMMARY 


An improved splenoportographic tech- 
nique, with a multiple sidehole catheter, 
which proved to be useful after animal 
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experimentation and human trial, is de- 


scribed. 


Department of Diagnostic Radiology 
University of Alabama 

School of Medicine 

University Station 

Birmingham, Alabama 35294 
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THE SOCIETY OF GASTRO-INTESTINAL 
RADIOLOGISTS 


Although early radiologists had to be 
generalists, even in those days in larger de- 
partments there were radiologists who had 
particular interest in and subspecialized in 
gastro-intestinal radiology. Guido Holz- 
knecht and Martin Haudek in Vienna, 
Gösta Forssell and Akerlund in Sweden, 
Rieder and Haenisch in Germany, Francis 
Williams, Pfahler and Carman in the 
United States, were among the pioneers 
who started the subspecialty. 

The number of radiologists who devoted 
most of their professional energy towards 
the development of advances in gastro- 
intestinal radiology is too extensive to list. 
Since World War II particularly, almost 
every major teaching Department of Radi- 
ology in the United States has a faculty 
ASTRO.INTESTINAL radiology had member, whose primary interest is the 

mi teaching of and clinical research in gastro- 
intestinal diagnostic roentgenology. 

As time progressed and especially with 
the development of image-intensified fluo- 
roscopy and the advent of television, other 
physicians and gastro-enterologists re- 
treated from the active performance of fluo- 
roscopy and began to depend increasingly 
on consultation with these radiologists. 
Furthermore, as in cardiovascular medi- 
cine, pediatrics and the neurologic special- 
ties, interdepartmental teams developed in 
gastro-enterology with internists, surgeons 
and radiologists, having as much in com- 
mon with each other as with members of 

other subspecialties in their own specialty. 

DAVENPORT Hy We Walter B. Cannon's ‘contribution. to T Ius resulted in joint research projects as 
gastroenterology. Gastroenterology, 1972, 63, 878-889. ey E. ^ 
” 2 Cannon W. B., and Moser A. The movements of the food in Well as in improved clinical work-ups. 
the oesophagus. Zm. J. Physiol., 1898, 7, 435-444. Such joint efforts have advanced gastro- 


? Cannon W. B. Early use of the roentgen ray in the alimen- 


tary canal. J..4. M. 4., 1914, 62, 1-3. intestinal radiology, opening new areas of 





its beginning almost immediately fol- 
lowing the announced discovery of x rays 
by Konrad Röntgen. In the autumn of 
1896, Walter Bradford Cannon and Albert 
Moser initiated gastro-intestinal radiology 
bv studving the nature of swallowing using 
x ravs and radiopaque contrast medium, at 
the suggestion of Dr. Bowditch, Professor 
of Physiology at Harvard Medical School.! 
They reported their first studies in 1898? 
During the ensuing vears, Cannon studied 
motilitv of the gastro-intestinal tract and 
established a base tor studies which still 
has relevance todav.? 
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diagnostic procedures; e.g., physiologic 
studies using esophageal cineradiography, 
newer approaches to the roentgen studv of 
the biliary tree and small bowel, and the 
use of hormones, like cholecvstokinin and 
glucagon, and drugs, like neostigmine and 
probanthine. The entire field of gastro- 
intestinal radiology is in a state of excita- 
tion with progress made in too many areas 
to be listed here. Since so many general 
radiologists are active in performing gastro- 
intestinal examinations, these advances are 
finding rapid clinical application and com- 
mon usage. 

The National Institutes of Health re- 
search training grants in diagnostic radiol- 
ogy have given further opportunities to 
voung academic radiologists interested in 
pursuing research in this field. Multiple 
areas are currently being attacked to ob- 
tain knowledge about the physiology of the 
gastro-intestinal tract by using radiologic 
methods, as well as to improve radiologic 
methods themselves in the study of the 
gastro-intestinal tract. 

At present, work is being performed on 
motility of the entire gastro-intestinal 
tract, on digestion, or absorption and excre- 
tion of biliary contrast media, and on the 
use of pharmacologic agents in improving 
contrast studies both of the gut and the 
blood vessels supplying it. In addition to 
experimental laboratory research, clinical 
investigations flourish throughout this 
country; many entities previously felt to be 
fully understood are being re-evaluated 
with interesting results. 

For several years now, gastro-intestinal 
radiologists have been getting together in- 
formally at national meetings and instruc- 
tional courses to exchange their research 
and clinical experiences. It is not surprising 
therefore that the idea originated among 
several of them to form a society which 
would be dedicated to further advances in 
gastro-intestinal radiology. 

The Society of Gastro-Intestinal Radiolo- 
gists was formed after most of the practic- 
ing subspecialists in gastro-intestinal radi- 
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ologv answered an inquirv and expressed 
their enthusiastic support for such an or- 
ganization. The founding committee pre- 
pared By-Laws and circulated these with 
invitations for papers. The criteria for 
eligibility to membership are past and 
present contributions to progress In gastro- 
intestinal radiology, and commitment to at 
least half-time activity in this subspecialty. 

It is the intent of the Society to keep the 
membership small to allow for personal 
contact, discussion, and to keep the meet- 
ing atmosphere informal and intimate. The 
meetings are to be a forum for discussion of 
proposed areas of research, cooperative 
studies and work-in-progress, as well as an 
occasion for presentation of clinical and 
laboratory investigations which have been 
completed. 

Initially, membership is limited to 100 
members, but it is expected that exceptions 
will be made: in order not to exclude active 
contributors to advances in the field. To 
remain on the active list, members must 
attend at least 1 out of 4 consecutive So- 
ciety meetings, In addition to active and 
emeritus members, gastro-intestinal radiol- 
ologists from foreign countries who are un- 
able to attend meetings regularly may be 
elected corresponding members. Honorary 
members are elected only from among non- 
radiologists and radiologists trom abroad. 

The first meeting of the Society com- 
bined an organizational business session 
with a scientific program; it was held in 
Chicago on November 29, 1971. The second 
meeting was chaired by the Society’s first 
President, Richard H. Marshak, and also 
was held in Chicago on November 27, 1972. 
In addition to numerous scientific papers, 
the first Walter Bradford Cannon Lecture 
was given by Professor Horace W, Daven- 
port, Chairman of the Department. of 
Physiology at the University of Michigan. 
His Lecture is the lead article in this issue 
of the JOURNAL. 

The Society of Gastrointestinal Radiol- 
ogists has established the Walter Bradford 
Cannon Medal to be awarded for excep- 
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tionally significant contributions to gastro- 
intestinal radiology. The first recipient of 
the medal was Dr. Marshak. 

With the continued enthusiastic support 
of its membership and the dedicated leader- 
ship of its officers, it is hoped that the So- 
ciety of Gastro-Intestinal Radiologists will 
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flourish and its members will continue to 
advance the field for the benefit of man- 
kind. 

ALEXANDER R. Marcuuis, M.D. 


Department of Radiology 
University of California School of Medicine 
San Francisco, California 94122 
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JAMES PICKER FOUNDATION FELLOWSHIPS 
AND GRANTS 





The National Research Council was or- 
ganized by the National Academy ot Sci- 
ences In 1956 in order to provide for a 
broader participation by American scien- 
tists and engineers in the work of the 
Academv. 

On July 17, 1973, the National Research 
Council (NRC), on behalf of the James 
Picker Foundation, announced the award- 
ing of 27 fellowships and grants to medical 
scientists for support of research and train- 
ing in radiology and nuclear medicine. 

The awards program, valued this year at 

approximately $400,000, 18 supported by 
the James Picker F ond Aon and adminis- 
tered by the Committee on Radiology of 
the NRC's Division of Medical Sciences. 
Twelve of the awards are renewals tor work 
already in progress, while 15 are being 
given for the first time. 

Those selected to participate in the pro- 
gram for the 1973-1974 academic year are: 


ADVANCED FELLOWSHIPS IN 
ACADEMIC RADIOLOGY 


r. Jason C. Birnholz has been awarded his 
"i year Advanced Fellowship to investigate 
quantitativ e ultrasound with specific identifica- 
tion of intraabdominal neoplasms by sonic 
imaging techniques. This work will be con- 
ducted under the sponsorship of Dr. Juan M. 
‘Taveras at the Massachusetts General Hospital 
and Harvard Medical School. 

Dr. Robert L. Carangi, as a second-year Ad- 
vanced Fellow, under the sponsorship of Dr. 
George Jacobson will continue his research at 
the University of Southern California involving 
an immunological problem associated with de- 
pletion of the lymphocytes by thoracic duct 
cannulation and immunosuppression problems. 

Dr. Conrade C. Faffe, during his first year as 
an Advanced Fellow, will investigate radio- 
graphic imaging of dy namic anatomic struc- 
tures under the Joint sponsorship of Dr. Wiliam 
B. Seaman of Presbyterian Hospital, Columbia 
University, New Y ork, and Dr. Murray Eden 
of Massachusetts Institute of Technology. 

Dr. Charles A. Mistretia, as a second year 


Advanced Fellow, will continue his investiga- 
tion of new imaging techniques in diagnostic 
ee under the sponsors ship of Dr. John 
Juhl, at the University of Wi isconsin Medical 
School. 


RESEARCH FELLOWSHIPS 


Dr. Pejavar S. Rao received his B.Sc. and 
M.Sc. degrees on the University of Madras, 
India, and his Ph.D. in high-energy physics 
from Syracuse University in He will 
spend his first year as a Research Fellow in- 
vestigating t the detection and delineation of soft 
tissue tumors under the direction of Dr. Earle 
C. Gregg at Case Western Reserve University. 


1965. 


SCHOLAR AWARDS 


Dr. Robert. E. Anderson received his M.D. 
and M.S. in radiology from the University of 
Minnesota. As a first year Scholar, he will inves- 
tigate applications of ultrasonic. particularly 
holography, to diagnostic radiology at the Uni- 
versitv of Minnesota. 

Dr. Warren A. Hinchcliffe received his M.D. 
degree from New York Medical College in 1966, 
and he came to the University of California, 
San Francisco, in 1968. Under the direction of 
Dr. Alexander R. Margulis, Dr. Hinchcliffe 
will investigate radiologic and physiologic 
studies of the pulmonary veins in intact animals. 

Dr. Melgyn Korobkin received his M.D. de- 
gree from Yale Medical School in 1967. His re- 
search, “Urographic and Angiographic Studies 
of Renal Ischemia,” will be conducted at the 
University of California Medical Center, San 
Francisco. 

Dr. James A. Nelson received his A.B. and 
M.D. degrees from Harvard Medical School. 
Since 1965 he has been at the University of Cali- 
fornia School of Medicine, San Francisco,where 
he will now investigate the problems associated 
with clinical use of oral and intravenous con- 
trast media for visualization of gallbladder and 
biliary ducts. 

Dr. Bernard E. Oppenheim is in his second 
vear as a Picker Foundation Scholar. He re- 
ceived his B.S. in mathematics with highest 
honors from the University of Arizona in 1959, 
and his M. D from pie meson or t 
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the theoretical aspects of motion correction 
with computers, and he has developed equa- 
tions that give the relationships of the various 
factors involved. 

Dr. Robert IV, Parkey, a third year Picker 
Foundation Scholar, is a graduate of the Uni- 
versity of Texas at Austin and Dallas. During 
his frst year as a Scholar, he and his associates 
developed reliable computer programs capable 
of deriving regional myocardial blood flow 
values from the scintillation camera image of a 
bolus of xenon 133 injected into the coronary 
artery of the dog. His second year was devoted 
to attempting to establish the identity of the 
first 2 components of his multi-compartment 
curve. 


RESEARCH GRANTS 


Dr. Robert N. Berk has been awarded a sec- 
ond-year Research Grant to continue his evalu- 
ation of factors which may influence radiologi- 
cal visualization of the biliary tree. He has 
conducted research in related areas at the Salk 
Surge Facility’s Department of Radiology, in- 
vestigating cholecystography and biliary physi- 
ology. 

Dr. Murray K. Deliuka received his B.S, and 
M.D. degrees from the University of Michigan. 
He has received a second-year Research Grant 
from the Foundation to continue his research 
in intravenous — cholangiography-physiologic 
studies. 

Dr. Michael 4. Davis earned his B.S. and 
MLS. degrees from the Worcester Polytechnic 
Institute and his S. M. and S.D. degrees from 
the Harvard School of Public Health. A princi- 
pal associate in radiology at Harvard Medical 
School, his goal is to establish a simple, rapid, 
and reproducible procedure for the labeling of 
white blood cells and their evaluation as diag- 
nostic agents in a variety of pathologic condi- 
tions, 

Dr. Peter A, Dietrich received his M.D. in 
1965 trom Western Reserve Medical School, 
Cleveland. During his second-year Research 
Grant, Dr. Dietrich will continue his investiga- 
tion of problem-oriented ordering and reporting 
of diagnostic radiology. 

Dr. Norman A. Frigerio received his Ph.D. 
from Yale University in 1957. He has been 
awarded a first-year Research Grant to investi- 
gate the localization of radiolabeled compounds 
in spontaneous and induced malignancies. As a 


previous Picker Research Grantee, he proposes 
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to chemically modify the localizing compounds 
and devise purification methods and adminis- 
tration schedules, in order to obtain optimum 
localization in, and optimum demonstration of, 
the tumors. 

Dr. E. Stephen Garnett, as a second-year Re- 
search Grantee from the Foundation, will con- 
tinue to work at MeMaster University, Hamil- 
ton, Ontario, in an effort to develop i 3,4-di- 
hydroxy-s-fluoro phenylalanine (b'*-¢-Tluoro- 
DOPA) as a radiopharmaceutical with a spe- 
cific activity high enough to make it useful as a 
brain scanning agent in man to delineate vascu- 
lar and neoplastic lesions with equal facility, 

Dr. Michael T. Gyepes received his M.D. de- 
gree In 1959 from the University of California 
School of Medicine, San Francisco. His research 
will involve evaluation of fetal circulation gen- 
erally and in specific organ systems through 
angiographic techniques. His project is ex- 
pected to permit i vivo imaging of the fetal 
circulation with advanced recording techniques. 

Dr. George S. Harell, born in Vienna, Aus- 
tria, received his M.D. degree from Columbia 
University College of Physicians and Surgeons 
in 1965. With a second-vear Research Grant, he 
will continue his investigation of esophageal 
blood flow. 

Dr. John C. McAfee received his M.D. degree 
trom the University of Toronto in 1948. The 
goal of his Research Grant project is to develop 
a new radiopharmaceutical labeled with Te? 
which can be safely administered to humans 
intravenously and which will concentrate in the 
normal myocardium sufficiently well to demon- 
strate areas of infarction as filling defects. 

Dr. Andrew K. Poznanski, a native of Cze- 
stochowa, Poland, has received a second-year 
Research Grant to continue his investigation of 
pattern profiles in the diagnosis of congenital 
disorders. He received his B.Sc. and M.D. de- 
grees from McGill University in Montreal. His 
project is to systematically plot pattern profiles 
in a number of additional congenital malforma- 
tion syndromes to determine which are useful 
for diagnosis and to develop methods of diag- 
nosis of these conditions which will be simple to 
use. 


Czechoslovakia, remained there to become a 
radiology specialist, teacher, and lecturer until 
1966. In 1967, he became a research associate 
at the University of Oregon Medical School. 
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With a second-year Research Grant, he will 
continue his study of radiologic treatment of 
acute gastrointestinal bleeding. 

Dr. Salvador Treves received his M.D. degree 
in 1966 at the University of Buenos Aires, Ar- 
gentina. With a first-year Research Grant, he 
plans to investigate radionuclide assessment ot 
regional lung function in babies and small chil- 
dren using a radioactive gas (xenon 133), a 
gamma scintillation camera, and an on-line 
dedicated digital computer. These are expected 
to optimize data acquisition and analysis, so 
that this technique can be applied to patients. 

Dr. Manuel Viamonte, Fr., received his M.D. 
in igss at Havana University School of Medi- 
cine in Havana, Cuba. He received his M.Sc. in 
radiologv in 1960 from the University of 
Pennsylvania. His second-year Research Grant 
will enable him to continue his study of the de- 
velopment of cationic cholecystographic agents 
at the University of Miami School of Medicine. 

Dr. Joseph P. Whalen received his MLD. in 
19x9 from the State University of New York at 
Syracuse. With a second-year Research Grant, 
he will continue his investigation of bone re- 
modeling during development with particular 
interest in normal and abnormal influence of 
caleitonin and parathormone. 

Dr. Jack Wittenberg received his M.S. in 
microbiology in 19:8 and his M.D. in 1962 at 
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the State University of New York, Upstate 
Medical Center, Syracuse. With a first-year 
Research Grant, he will study infusion cholan- 
giography determination of dose and duration. 

Dr. Gerald L. Wolf has been awarded a first- 
year Research Grant to investigate a micro- 
electrode study of contrast agent induced 
arrhythmias. He received his B.S., M.S., and 
Ph.D. degrees from the University of Nebraska 
and his M.D. from Harvard Medical School in 
1968. The goal of his project is to elucidate, at 
cellular level, the mechanisms of cardiac ar- 
rhythmias produced by contrast agents (Ags 


The James Picker Foundation, head- 
quartered in White Plains, New York, was 
established in 1947 by James Picker and 
his son Harvey with the broad purpose of 
fostering research in the field of radiologv. 
Grants and fellowships in radiological re- 
search and nuclear medicine have been 
awarded annually since 1950 under the ad- 
ministration of the National Research 
Council's Committee on Radiology. James 
Picker, who died in 1963, was a pioneer in 
the manufacture of X-ray equipment and 
had had a life-long devotion to the ad- 
vancement of diagnostic X-ray technology. 


NEWS 


CONFERENCE ON RADIOLOGY IN OTO. 
LARYNGOLOGY AND OPHTHALMOLOGY 

The Departments of Radiologv, Oto. 
laryngology and Ophthalmology of the 
University of Illinois are presenting the 
Seventh Annual Conference on Radiology 
in Otol; aryngology and Ophthalmology at 
the Hhnois Eve and Ear Infirmary, Uni. 
versity of Illinois at the Medical Center. 
Friday and Saturdav, November 23 and M 
1973- 

The purposes of the program are to make 
radiologists more aware of the applications 
of radiology in otolaryngology and ophthal- 
mology; also to present recent advances in 
otoradiology. One-and-one-half davs will be 
spent on radiology and otolaryngology. 
Saturdav afternoon. will be devoted to 

radiology and ophthalmology. 

The Faculty Coordinator is Galdino E. 

Valvassori, M.D. 

For further information write to: Her- 
man H. Slayman, Ed.D., Associate Profes- 
sor, Continuing Education, 
University Extension, University of Hlinois 
at the Medical Center, 718 s. Wood Street, 
Chicago, Illinois 60612. 


NATIONAL CONFERENCE. ON VIROLOGY 
AND IMMUNOLOGY IN HUMAN CANCER 
American Cancer Society-National 
Cancer Institute 
The National Conference on Virology 
and Immunology in Human Cancer will be 
held at the Waldorf-Astoria Hotel in New 
York City, November 29-December 1, 

HO ras 

This s Conference, which is sponsored by 
the Amen) rican Cancer Society and the Na. 
tional Cancer Institute, will present to the 
medical and related professions the current 
developments in research and clinical in- 
vestigation in virology and immunology 
and the assessment and implications of this 
work in the prevention and treatment of 
human cancer, 


Division. of 
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The Sessions are open to all members of 
the medical and related professions. Ad. 
vance registration 1s requested. 

Additional programs, advance registra. 
tion cards and hotel reservation cards may 
be obtained from the Divisions of the 


American Cancer Society or from: S. L, 


National Con- 
and Im munology in 


Arje, M.D., Coordinator, 
ference on Virology 
Human Cancer, American Cancer Society, 
Ines dg East 42nd Street, New York, 
New York 10017, 
SPECIAL PROCEDURES IN DIAGNOSTIC 
RADIOLOGY 

The Department of Radiology at Mount 
Sinai Medical Center, in collaboration with 
the Department of Radiologv at Jackson 
Memorial Hospital, University of Miami 
School of Medicine will present the Fourth 
Annual Seminar on "Special Procedures In 
Diagnostic Radiology” at the Playboy 
Plaza d Miami Beach, Florida, Janu- 
ary -l » 1974. 

jd -8IX Instructors, experts in radio- 
logic special procedures will conduct in- 
formal P dd courses each morning (a 
total of 30), and will meet with small 
one in the evenings for round table dis- 
cussions (a total of 20), 

There will be a one-hour general session 
each morning and each afternoon duri Ing 
which basic concepts, controversial meth. 
ods and recent advances in special pro- 
cedures will be discussed. 

During this course, quizzes will be given 
for self-evaluation and there will be audi- 
ence participation with ample opportunities 
for exchange of information. 

For further information please write to: 
Miss Peggy Litka, Department of Radiol. 
ogy, Mount Sinai Medical Center, Miami 
Beach » Florida 33140. 

A Post: Convention Seminar will be of. 
fered again this year immediately follow; ng 
the Special Procedures Seminar (January 
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in du d. 1200 NW. 
Miami, Florida 33136. 
OPTICS IN DIAGNOSTIC MEDICINE 

The Department of Radiology, College 
of Medicine, University of Arizona, Tuc- 
son, Arizona, sponsors a Tutorial Seminar 
on Optics in Diagnostic. Medicine, to = 
held in Tucson, Arizona, January g~ 
1974. 

Radiologists are vitally interested in the 
applications of optical instruments and 
techniques to improve diagnostic capabili- 
ties and patient care, while the optical 
scientists are primarily concerned with the 
engineering of new devices and techniques. 
The fields of research of these two groups 
are entirelv different, and the language of 
each is largelv foreign to the other. 

This tutorial seminar is organized in an 
attempt to overcome some of these dithicul. 
ties. Experts wi ill discuss such topics as 
imaging in diagnostic radiology and nuclear 
medicine, thermography, medical holog. 
raphy, ultrasound, image recording and 
storage, image processing and information 
extraction, fiber optics, and light micros- 
copv. 

The interdisciplinary relationship. be- 
tween the College of Medicine and the 
Optical Sciences Center, and their cooper- 
ative relationship with the Optical Society 
of America, provide a unique opportunity 
for this tutorial seminar, while the sunny 
climate and warm hospitality of Tucson 
provide an ideal atmosphere for it. 

Additional information on arrangements 
is available from: Joel E. Grav, Arrange- 
ments Chairman, Optics in Diagnostic 
Medicine, Department of Radiologv, Col- 
lege of Medicine, University of Arizona, 
Tucson, Arizona 85724. 

MIDWINTER RADIOLOGICAL CONFERENCE 
OF THE LOS ANGELES RADIOLOGICAL 
SOCIETY 

The Twenty-sixth Annual Los Angeles 
Midwinter Radiological Conference for 
1974 will again be held at the Century 
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Plaza Hotel, Los Angeles, California 90067, 
on February Ist, 2nd and ard; 

Outstanding speakers will deal with 
Diagnostic and qu um Radiology as 
well as Nuclear Medicine and Ultrasound. 

Small workshops will be featured, cover- 
ing all modalities and subspecialties of 
Radiology. A radiologic technical exhibit 

will be open for viewing on all 5 davs. 

For further information please write to: 
James F. Mack, M.D., Publicity Chairman, 
4500 Marloma Drive, Rolling Hills Estates, 
California 90274. 


INTRODUCTION TO NEURORADIOLOGY 


This course, which will be held February 
1 and 2, 1974, will provide a review of the 
field of Neuroradiology by experienced 
teachers in the field. Although intended 
primarily for radiologists, neurologists and 
neurosurgeons, the presentations will be of 
value for any clinician dealing with neuro- 
logic disease. 

More detailed information is available 
through Irwin H. Brown, M.D., Director 
of the Office of Continuing Medical Educa- 
tion for Physicians, University of Okla- 
homa College of Medicine, P.O. Box 
26901, Oklahoma City, Oklahoma 73190. 


GASTROINTESTINAL RADIOLOGY 
POSTGRADUATE COURSE 

The tenth Annual Postgraduate Course in 
Radiology, sponsored by the Department 
of Radiology, Medical College of Virginia- 
Virginia Commonwealth University, will 
be held at the Williamsburg Conference 
Center in Williamsburg, Virginia, March 
10-14, 1974. 

This course is designed for the general 
radiologists and the interested allied physi- 
cians in other medical specialties. A dis- 
tinguished Guest Faculty and pF of 
the Faculty of the Medical College of 
Virginia will participate. 

For further information, please write to: 
Gary G. Ghahremani, M.D., Associate 
Professor and Chief of Gastrointestinal 
Radiologv, MCV Station Box 728, Rich- 
mond, Virginia 23298. 
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SEMINAR ON RADIOLOGY IN MEDICAL 
AND SURGICAL EMERGENCIES 

The Twelfth Annual Seminar "Radiol 
ogy in Medical and Surgical Emergencies," 
will be held at the Play bov ne E in 
Miami Beach, Florida, March 2 , 1974. 

This Seminar is sponsored b d De. 
partment of Radiology, University of 
Miami School of Medicine (at Jackson 
Memorial Hospital), 

For further information, please contact: 
Manuel Viamonte Jr., M. D., Department 
of Radiology, Universitv of Miami School 
of Medicine, Post Office Box, Biscavne 
Annex, Miami, Florida 33152. 


AMERICAN CANCER SOCIETY'S NATIONAL 


CONFERENCE ON CHILDHOOD CANCER 

The purpose of this conference, to be held 
at the Fairmont Hotel, Dallas, Tee May 
16-19, 1974, is to alert the medical com. 
T to the progress being made in the 
diagnosis and treatment of childhood can- 
cer and to emphasize the need for early 
diagnosis and the importance of prompt 
treatment by a team of medical specialists 
and allied health personnel capable of 
rendering optimal care. 

Sessions are open to all members of the 
medical and related health professions. 
Preregistration is requested. There is no 
registration fee. 

For further information please write to: 
American Cancer Societv's National Con. 
ference on Childhood Cancer, 219 East 

42nd Street, New York, New York 10017. 


BRITISH NUCLEAR MEDICINE SOCIETY 
The Second Annual Meeting of the 
British Nuclear Medicine Society will be 
held in the Middlesex Hospital Medical 
School, London, March 28 and 2q » 1974. 
The program will include review and 
ori iginal papers, as well as specialized 
"teach-in" sessions for technicians. 
Please address enquiries to: The Honor- 
ary Secretary, Dr, E. R. Davies, Radio. 
diagnostic Department, Bristol Roy al In- 
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INTERNATIONAL ACADEMY 
OF PROCTOLOGY 

The Twenty-sixth Annual Congress and 
Teaching Seminar of the International 
Academy of Proctology will be held in 
beautiful Montreux and Zürich, Switzer- 
land, May 3-17, 1974. 

Waldo W. Stiles, M.D., of Quito, 
dor, President of the Ardem 
E 

Scientific Sessions are planned in both 
cities to be visited, under the direction of 
Alvin D. Yasuna, M.D., of New York, 
Program Chairman. 

All physicians are invited to attend the 
Scientific Sessions at which time leading 
doctors from many parts of the world are 
scheduled to present very worthwhile 
scientific papers. 

Further information may be obtained by 
writing directly to the Executive Offices, 


Marlborough Street, Bristol BS2 


Ecua. 
wil pre- 


147-41 Sanford Avenue, Flushing, New 
York, 11355, attention of Alfred J. Cantor, 


MLD., be secretary 


VII CONGRESSO DA ASSOCIAÇÃO 
MEDICA BRASILEIRA 

The Brazilian Medical Assocation will 
hold its 7th Congress together with the sth 
Congress of the Medical and Surgical So- 
cietv of Rio de Janeiro, organized bv the 
Medical and Surgical Societv of Rio de 
Janeiro, November 4- 9i 1973 at the up-to- 
date Convention Center of the National 
Hotel (São Conrado shore) in Rio. 

The Brazilian Society of Neuroradiology 
is among the 28 specialized Societies which 
have confirmed their participation. An out- 
standing program has been arranged. 

The Committee is also preparing an 
especially attractive social program. 

l'or further information please write to: 
Dr. A. Tomaz Rezende, Secretary, Prof, 
Associado de Radiodiagnostico ja. PU C> 
Neuroradiology 73, Caixa Postal 903 
ZC-o2, 20 ooo Rio de Janeiro, GB, Brazil. 
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BOOK REVIEWS 


THe LvwrHarics: Diseases, LYMPHOGRAPHY 
AND SURGERY. By John B. Kinmonth, M.B., 
M.S. (Lond), F RCS. (Eng), Pr ofessor a 
Surgery, U iniversity of london: Director, 
Surgical Unit, St. Thomas's Hospital, Lon- 
don; Consultant in. Vascular Surgery to the 
Royal Air Force. Cloth. Pp. 420, with many 
illustrations. Price, $43.50. Williams & Wil. 
kins Company, 428 E. Preston Street, Balti- 
more, Md. 21202, 1972. 


Dr. Kinmonth is the originator of the modern 
technique of lymphography and this work is the 
culmination of his years of experience with this 
diagnostic method. It contains detailed descrip- 
tions of the applications of lymphography in 
the various portions of the human anatomy, 
diseases of the lymphatic system, and the 
therapy of various disease states. 

The descriptions of the technique of per- 
formance of the examination may be a bit 
scanty for the neophvte who might desire a 
more step by step presentation. The section on 
Iymphedema is superb and represents the most 
complete discussion of this subject available in 
contrast to the section on lymph node disease, 
which occupies a considerably more limited 
portion of the book. 

The illustrations are excellent, and the paper 
of good quality. The bibliography is ample, but 
heavily weighted toward the European litera- 
ture. 

This contribution 1s an outstanding effort by 
a pioneer in the field and should be in the library 
of all physicians who are involved in the diag- 
nosis and treatment of diseases of the lymphatic 
system. 

THeopore E. Keats, M.D. 
OrxprraL RADIOGRAPHY: CONVEN- 
monat RabproGRAPHY, By Judah Zizmor, 
M.D., Director, Department of Radiology, 
Manhattan E ye , Ear, and Throat Hospital, 
New York, N. xa Attending Radiologist, 
The New York Hospital; Clinical Associate 
Professor of Radiology, Cornell University 
Medical School, New York, N. Y. ORBITAL 
Conrrasr RADIOGRAPHY AND ANGIOGRAPHY. 
By Guido Lombardi, M.D., Chief Radiolo- 
gist, Istituto Neurologico; Consultant Radi- 
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ologist, Istituto Ottalmico, Milano, Italy. 
Cloth. Pp. 180, with many illustrations. 


Price, $25.00. Aesculapius Publishing Com- 
pany, 


903 post 21st Street, Birmingham, 
Ala. 


35204, 197, 

This book is divided into 2 Sections. 

The first Section by Dr. Zizmor reviews the 
abnormal orbital roentgenographic findings 
seen in patients with disease of the orbit. There 
Is a separate chapter for each roentgenographic 
finding such as fossa formation, dehiscence of 
bone, osteolvsis of bone, etc. Each of these 
chapters begins with a differential diagnosis 
of conditions which might produce the abnor- 
mal roentgenographic finding. The differential 
diagnosis is then tollowed by cases illustrating 
each entity in the differential. In addition to 
the chapters on differential diagnosis of ab- 
normal orbital roentgenographic findings, there 
is a chapter explaining the technique of foreign 
body localization. 

The second Section of the book, by Dr. 
Guido Lombardi, is a review of the use of con- 
trast media in orbital roentgenography. Posi- 
tive and negative contrast orbitography are 
discussed, as well as orbital venography and 
arteriography. 

Since the book is organized on the basis of 
roentgenographic findings, it makes it easy for 
the radiologist presented with an abnormal 
finding in roentgenograms of the orbit to turn to 
the pertinent chapter to help him with the dit- 
ferential diagnosis of the case in hand. 

One especially useful feature of the book is 
the extensive bibliography at the end of each 


chapter. Thus, if one wants to know more 
about a subject, the references are there avail- 
able. 

Guy D. Porrer, M.D. 


BOOKS RECEIVED 


RapiotoGicat Arias or Bone Tumours. Volume 2. 
By The Netherlands Committee on Bone Tu- 
mours. Cloth. Pp. 600, with many illustrations. 
Price, $77.00. Williams & Wilkins Company, 


Baltimore, Md. 21202 exclusive U. S. agents, 
[97 3. 
Tae Narure or Cancer. Bv Manu L. Kothari, 


M.B., M.S, M.Sc, and Lopa A. Mehta, M.B., 
M.S., Department of Anatomy, Seth G, S. Medi- 
cal College, Bombay, India. Cloth. Pp. go2, with 


y 
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132 illustrations. Price, $30.00. Kothari Medical 
Publications, Acharva Donde Marg, Bombay 
400 012, India, 1973. 

Tae Raprorocie Crinics or NORTH AMERICA, 
August, 1973, Volume Xl, Number 2. Symposium 
on Cardiopulmonary Inflammatory Disease. David 
G. Bragg, M.D., Guest Editor. Pp. 186, with many 
illustrations. W. B. Saunders Company, West 
Washington Square, Philadelphia, Pa. igios, 


ior 
Mopern Duis-SEcrioN. Vomocrarny. Edited by 


Arnold Berrett, M.D., Associate Clinical Professor 
of Radiology, New York Medical College, New 
York, N. Y.; Sam Brünner, Radiologist-in-Chief, 
Gentotte Hospital, Copenhagen, Denmark; and 
Galdino E. Valvassori, Professor of Radiology, 
University of Illinois College of Medicine, Chi- 
cago, Hl.; with a foreword by Sölve Welin, M.D., 
Professor of Diagnostic Radiology, University 
Hospital of Lund, Malmö, Sweden. Cloth. Pp. 
337, with some figures. Price, $26.20. Charles C 


Thomas, Publisher, 5301-327 East Lawrence 
Avenue, Springfield, Ill. 62717, 1975. 


THe RogNrvGENOGRAaPHIC DiaGNosis or Diseases 
or tHe THoracte Aorta. By Steven H. Cornell, 
B.5., M.D., F. A.C.R,, Professor of Radiology, The 
University of Lowa College of Medicine, Towa 
City, lowa. Cloth. Pp. 284, with many illustra- 
tions. Price, $15.75. Charles C Thomas, Pub- 
lisher, 301-327 East Lawrence Avenue, Spring- 
held, TH. 62717, 1973. 

Crintcst Pepiarric ONcoLocv. Edited by Wataru 
W. Sutow, M.D., Pediatrician and Professor of 
Pediatrics, The University of Texas M. D. Ander- 
son Hospital and Tumor Institute at Houston, 
Houston, Texas; Teresa J. Vietti, M.D., Professor 
of Pediatrics, Mallinckrodt Department of Pe- 
diatrics, Washington University School of Medi- 
cine; Associate Pediatrician, Barnes and Asso- 
ciated Hospitals: Director, Division of Hematol- 
ogy and Oncology, St. Louis Children’s Hospital, 
St. Louis, Mo.; and Donald J. Fernbach, M.D., 
Professor of Pediatrics, Baylor College of Medi- 
cine; Chief, Hematology and Oncology Service at 
Texas Children’s Hospital; Director, Research 
Hematology Laboratory, Texas Children's Hospi- 
tal, Houston, Texas. Cloth. Pp. 602, with 216 
illustrations. Price, $35.50. C. V. Mosby Company, 
Publishers, 11830 Westline Industrial Drive, St. 
Eois, Mos63T41,- 3923. 

A Maxta or Raptocraruic Posrrioninc. By 
George B. Greenfield, M.D., Professor and Chair- 
man, Department of Radiology, University of 
Health Sciences/The Chicago Medical School, 
Mount Sinai Hospital Medical Center, Chicago, 
Hi; Attending Radiologist, Cook County Hospi- 
tal, and the Hektoen Institute for Medical Re- 
search at the Cook County Hospital, Chicago, 
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H; Consultant Radiologist, Hines Veterans’ Ad- 
ministration Hospital, Hines, HL; Professor of 
Radiology, Cook County Graduate School of 
Medicine, Chicago, HL; Medical Director, Bacca- 
laureate Program of Radiologic “Technology, 
School of Related Health Sciences, University of 
Health Sciences’ The Chicago Medical School, 
Chicago, Hl; and Steven J. Cooper, M.Ed., 
R.L.CARRTD), Chairman, Department of Radio- 
logical Sciences, School of Related Health Sci- 
ences, University of Health Sciences’ The Chicago 
Medical School, Chicago, HI. Cloth. Pp. 388, with 
500 illustrations. Price, $20.00. J. B. Lippincott 
Company, East Washington Square, Philadelphia, 
Pa. 19105,1973 
Arias or Tumor Parnorocy: Second Series, 
lFascicle 7. Tumors or THE ESOPHAGUS AND 
stomach, By Si-Chun Ming, M.D., Associate 
Professor of Pathology, University of Marvland 
School of Medicine, Baltimore, Md.; Present ad- 
dress, Professor of Pathology, Temple University 
Medical School, Philadelphia, Pa. Paper. Pp. 279, 
with many illustrations. Published by the Armed 
Forces Institute of Pathology, Washington, D. C., 
under the auspices of Universities Associated for 
Research and Education in Pathology, Inc., 
Bethesda, Md. For sale by the American Registry 
of Pathology, Armed Forces Institute of Pathol- 
ogy, Washington, D. C. 20306, 1973. 
NUCLEAR MEDICINE. 
The proceedings of a symposium held September 
15-16, 1972. Edited by Gerald S. Freedman, 
B.M.E., M.D., Department of Radiology, Yale 
University School of Medicine. Cloth. Pp. 271, 
with many figures. Price, 312.00. Society of Nu. 
clear Medicine, Ine, 305 East asth Street, New 
York, N.Y. 19017,1973. 


La Lerrerarura RabiotoGica Trartaxa. Volume 


XIV. By E. Belli; A. Caresano, and L. A. De 
Santis. Paper. Pp. 297. La Tipografica Varese, Via 
Tonale, 49, Varese, Italy, 1973. 

Pracrica Limroorarick iN Cric. By T. Roxin, 
and H. Buhar. Paper. Pp. 172, with some figures. 
Editura Academie: Republicii Socialiste Romania. 
Str. Gutenberg, nr. 3 bis, Sectorul 6, Bucuresti, 
Romania, 1973. 

RADIONUCLIDE CARCINOGENESIS. Proceedings of the 
Twelfth Annual Hanford Biology Symposium at 
Richland, Wash., May 10-12, 1972. Sponsored by 
Battelle Memorial. Institute, Pacific Northwest 
Laboratories and U.S. Atomic Energy Commis- 
sion. Edited by C. L. Sanders, R. H. Busch, LE, 
Ballou, and D. D. Mahlum. Paper. Pp. soo, with 
210 illustrations. Price, $15.60. AEC Symposium 
Series No. 29. Available as CONT 720505 from 
the National Technical Information Service, U. S. 
Department of Commerce, Springfield, Va. 22151 
1973. 
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SOCIETY PROCEEDINGS 


MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN RoEgNTGEN Ray SOCIETY 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Queen Elizabeth 
Hotel, Montreal, P. Q., Canada, September 25-28, 1973. 

AMERICAN RADIUM Society 
Secretary, Dr. Felix N. Rutledge, M. D. Anderson Hos- 
pital and Tumor Institute, Houston, Texas 77025. An- 
nual Meeting: Surfer Hotel, Maui, Hawaii, April 21-25, 
1974. 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roches- 
ter, Minn. ssg01. Annual Meeting: Palmer House, Chi- 
cago, HiL, November 25-30, 1973. 

AMERICAN CoLLEGE or RapioLocv 
Executive Director, William C. Stronach, 20 N, Wacker 
Drive, Chicago, lll. 60606. Annual meeting: Roosevelt 
Hotel, New Orleans, La., April 1-6, 1974. 

Seerion on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: Chicago, Hh, June 15719, 1974. 

AMERICAN Boarp or RADIOLOGY 
Secretary, Dr. C, Allen Good. Correspondence should be 
directed to Kahler East, Rochester, Minn. 5:901. 

Oral examinations will be held in the following cities 
during the next 2 years: Dallas, Tex., Dec. 3-7, 1973, 
Statler Hilton Hotel; New York, N. Y., June 10-14, 1974, 
New York Hilton Hotel; and Los Angeles, Calif., Dec. 
9-13, 1974, International Hotel. 

Written examinations are scheduled in 13 large cen- 
ters in June 1974. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1974 is September 30, 1973. 

AMERICAN Boarn or Nuciear Mepierne, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
of Nuclear Medicine. 

Chairman, Dr. Merrill A. Bender, Suite 2402, 211 E. 
43rd St., New York, N. Y. 10017. 

AMERICAN ASSOCIATION OF Puysicists iN MEDICINE 
Secretary, D. John Wright, Ph.D., Department of Ra- 
diology, Temple Univ. Health Sciences Center, Phila. 
delphia, Pa. 19140. Annual Meeting. 

AMERICAN Society or THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Herman D, Suit, Radiation Medicine, 
Massachusetts General Hospital, Boston, Mass. 02114. 
Annual Meeting: Royal Sonesta, New Orleans, La., Oct. 
24~28, 1973. 

AMERICAN Institute OF ULTRASOUND IN MEDICINE 
Secretary, John M. Reid, Ph.D., 556 18th Ave., Seattle, 
Wash. 98122. Annual Meeting: Ann Arbor, Mich, Oct. 
14-18, 1973. 

AMERICAN SOCIETY OF NEURORADIOLOGY 
Secretary, Dr. David O, Davis, Department of Radiology, 
got Twenty-third St., N.W., Washington, D. C. 20037. 
Annual Meeting. 

THIRTEENTH INTERNATIONAL CONGRESS OF RADIOLOGY 
President-Elect, Dr. Juan Gómez López. Secretary Gen- 
eral, Dr. José Bonmatí, Lagasca, 27 Madrid 1, España, 
Meeting: Madrid, Spain, Oct. 15-20, 1973. 

INTERNATIONAL Society or RADIOLOGY 
Hon. Secretary- Treasurer, Prof. Eric Samuel, Radiologist- 
in-Charge, The Royal Infirmary, Edinburgh EH3 9Y-W, 
Scotland. 


ELEVENTH INTER-AMERICAN Conoress or RapiotLocv 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2214 North Cascade Ave., 
Colorado Springs, Colo. 80907. Meeting: Feb. 16-21 
Coe 
Secretary of Congress, Dr. Alberto Mejia, Apartado 
Aereo 63737, Bogotá 2, Colombia. 

INTER-AMERICAN COLLEGE or RADIOLOGY 

President, Dr. Miguel Dao y Dao, Apartado Postal 
14213, Candelaria, Caracas, Venezuela, S.A. 
Secretary General, Dr. Rubén Merenfeld, Instituto 
Diagnóstico, Apartado Postal 14213, Candelaria, Cara- 
cas, Venezuela, S.A. Meeting: Bogotá, Colombia, Feb. 
16-21, 1975. 

THIRD CONGRESS OF THE EUROPEAN ASSOCIATION OF 
RADIOLOGY 
Meeting in June, 1975 in Edinburgh, Scotland. 

SECOND ASIAN AND OCEANIAN Concress or RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australia, 

Meeting in 1975. 

ALABAMA CHAPTER or ACR 
Secretary-Treasurer, Dr. Lowry R. Young, Jr., 905 
Madison St, Huntsville, Ala. 3:801. Meets time and 
place of Alabama State Medical Association. 

Avaska Raprotoaicar Sociery, CHarrer ACR 
Secretary-Treasurer, Dr. Maurice J. Coyle, 3200 Provi- 
dence Ave., Anchorage, Alaska 99:04. 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary-~Treasurer, Dr. Marc. S. Lapayowker, Depart- 
ment of Radiology, Temple Univ. Hosp., 3401 N. St., 
Philadelphia, Pa. 19140. 

Arizona RapioLocicAL Sociery, CuaPrER or ACR 
Secretary, Dr. Robert J. Johnson, 1603 N. Tucson Blvd., 
Tucson 8:716, Two regular meetings a year. Annual 
meeting at time and place of State Medical Association 
and interim meeting six months later, 

Ank-La-Tegx RADIOLOGICAL SOCIETY 
Secretary, Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine, Shreveport, 
La. FIO, 

ARKANSAS CHAPTER or ACR 
Secretary Treasurer, Dr. David H. Newbern, 4301 W. 
Markham, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with and 
at the place of the State Medical Association. 

ASSOCIATION or Universiry RADIOLOGISTS 
Secretary Treasurer, Dr. Richard H. Greenspan, Dept. of 
Radiol., Yale University School of Medicine, 333 Cedar 
St, New Haven, Conn. o6s10. Twenty-second Annual 
Meeting, New York, N. Y., May 9-11, 1974. Dr. Norman 
E. Chase is in charge of arrangements, New York Medi. 
cal Center, New York, N. Y. 1c016. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Marshall Cantanzaro, Dept. of 
Radiol., Northside Hosp., Atlanta, Ga. 30342. Meets on 
four Thursday evenings during the academic vear at a 
time announced in early September of each year, at the 
Academy of Medicine, Atlanta, Ga., at 8:00 PM, 

BavARIAN-AMERICAN RADIOLOGIC SOCIETY 
Secretary, Charles J, Masters, Maj. MC, Department of 
the Air Force, United States Air Force Hospital, Wies- 
baden (USAFE) APO New York 09220. 

Biockiey RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph H. Rosen, West Park 
Hospital, 3905 Ford Rd., Philadelphia, Pa. 19131. 

Bivecrass RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eugene Slusher, Lexington 
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Clinic, 1221 S. Broadway, Lexington, Ky. gosc4. The 
Society meets once each month during the school year. 
Bronx Raprotocicat Socrery, New York Srare, CHAP- 

ter ACR 
Secretary-Treasurer, Dr. Leon J. Corbin, 1369 Rosendale 
Ave., Bronx, N., Y. 10472. Meets 4 times a year. 

BnaookivN RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Giacomo Pantaleo, 69-13 Forest 
Ave., Brooklyn, N. Y. 11227. Meets first Thursday of 
each month, October through Tune. 

BurrALO RADIOLOGICAL SOCIETY 
Secretary, Dr. Ru-Kan Lin, r91 North St., Buffalo, N. Y. 
14201, Meets second Monday evening each month, Oc- 
tober to May inclusive, at University Club. 

CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary- Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets semian. 
nually in San Francisco and Los Angeles. 

CALIFORNIA RADIOLOGICAL SOCIETY, CALIFORNIA CHAPTER 
or ACR 
Secretary- Treasurer, Dr. John L. Gwinn, 4650 Sunset 
Blvd., Los Angeles, Calif. 90027. 

CatawBa VALLEY RADIOLOGICAL Society 
Secretary, Dr. Emmett R. White, P.O. Box :o, Ruther- 
ford College, N. C. 28671. Meets every Thursday, Dept. 
of Radiology, Valdese General Hosp., Valdese, N. C., at 
12:30 P.M. 

CENTRAL New York RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. John Sanborn, Radiology De. 
partment, Crouse-Irving Memorial Hosp., Irving Ave., 
Syracuse, N. Y. 13210. Meets first Monday each month 
October through May. 

CENTRAL Onio Rapiorocicatr Sociery 
Secretary- Treasurer, Dr. Tearle L, Meyer, 30g E. State 
St, Columbus, Ohio 43215. Meets second Thursday in 
October, November, January, and March 15, and May 19 
at Fort Hayes Hotel, Columbus, Ohio. 

CkNTRAL Texas Kabiorocv Socigry 
Secretary- Treasurer, Dr. William H. Roush, Radiology 
Service, Veterans Administration Hosp., Temple, Tex. 
76:01. Meets the fourth Monday of each month at 
Ponderosa Hotel, Temple, Tex. at 7:00 p.m. 

Cuicaco RADIOLOGICAL Socigrv, Division or THE ÎLLINOIS 
Rapro.ocicay Soctery, Cuaprer or ACR 
Secretary-Treasurer, Dr. Raymond L. Del Fava, 3:5 
Ridge Ave., Evanston, Ill. 62202. Meets third Thursday 
of each month, October to April, except December, at the 
Bismark Hotel, Chicago, HL 

CLEVELAND RapDioLoGicAL Society 
Secretary- Treasurer, Dr. Alvin Segel, 3395 Scranton Rd., 
Cleveland, Ohio 44109. Meetings at 7:00 P.M. on fourth 
Monday of October, November, January, February, 
March and fifth Monday of April, 

CoLorapo RanioLocicaL Socigrv, CHaprer or ACR 
Secretary, Dr. Jerome D. Sutherland, 3705 E. Colfax 
Ave., Denver, Colo. 80206. Meets third Friday of each 
month at Denver Athletic Club from September through 
May. i 

Connecricut Vartgy Rapbiotocic Society 
Secretary, Dr. Gerald N. LaPierre, vzo Chestnut St 
Springfield, Mass. 01107. Meets in April and October. 

Darras.Fogr Worth RabDioLoGicAL Sociery 
Secretary Treasurer, Dr. Lee Radford, 6011 Harry Hines, 
Suite 900, Dallas, Tex. 7:23«. Meets the 3rd Monday of 
every month at 6:30 P.M, at the Cibola Inn, Arlington, 

DerawARE CHAPTER or ACR 
Seeretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

East Bav Rapio.ocicar Socigry 
Secretary- Treasurer, Dr. Peter E. Kane, Children's Hosp. 
Med. Ctr., Oakland, Calif. 92609. Meets first Thursday 
each month, Oct. through May, at University lub, 
Oakland, Calif. 


*3 


Society Proceedings 


OCTOBER, 1973 


East TENNESSEE RapioLocicAL Society 
Secretary-Treasurer, Dr. George H. Wood, 205 Medical 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

Frogibpa Rapi0LoGICAL Soctery, Cuarrer or ACR 
Secretary, Dr. Paul A. Mori, 800 Miami Rd., Jacksonville, 
Fla. 32207. Meets twice annually, in the spring with the 
annual State Society Meeting and in the fall. 

Fioripa Wgsr Coasr RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. J, C. Hewitt, 1 Davis Blvd,, 
Tampa, Fla. 33606. Meets in January, March, May, 
July, September and November. 

Georgia Rapio.ocicat Socigrv, Cuaprer or ACR 
Secretary, Dr. E. P. Rasmussen, 1968 Peachtree Rd. 
NAW., Atlanta, Ga. 50309. Fall meering at Cloister, Sea 
Island, Ga., Sept. 1:716, 1973. 

GREATER Cincinnati RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 4:219. 

GREATER Loutsvitte RADIOLOGICAL SOCIETY 
Secretary Treasurer, Dr. L. D. LeNeave, 315 E. Broad. 
way, Lorisville, Ky. 40202. Meets monthly. 

GREATER Miami RADIOLOGICAL SOCIETY 
Secretary Treasurer, Dr. Stanley I. Worton, 1400 N.W. 
roth Ave., Miami, Fla. 33136. Meets monthly, third 
Wednesday at 8:00 P.M. at various member hospitals, 
Miami, Fla. 

GREATER ST. Louis Sociery or RADIOLOGISTS 
Secretary-Treasurer, John J. Lang, so7 Fairways Circle, 
St. Louis, Mo. 63141, 

Hawan Rapiorocicar Sociery, Cuaprer or ACR 
Secretary- Treasurer, Raymond W. Brust, Jr., St. Francis 
Hosp., 2260 Liliha St., Honolulu, Hawaii 96817. Meets 
third Monday of each month at 7:30 PM, 

Hearty Puysics Socigrvy 
Secretary, Shirley D. Vickers, Catholic Medical Center of 
Brooklyn and Queens, 88-25 1:3rd St., Jamaica, N, Y. 
11432. Annual Meeting: Houston, Texas, June 16-20, 
E974. 

Housron RapioLocicAL Socigry 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
P.M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025, 

[pano SrarE Rapriorocicau Sociery, CHaprer or ACR 
Secretary- Treasurer, Dr. John H. Truksa, 160; Park Ave., 
Nampa, Id. 85651. Meets in the spring and fall, 

IruiNo:s RApiotocican Society, Ine., Coaprer or ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at King Drive, Chicago, Ill. 60616. Meets in the spring 
and fall. 

IupiaNA Roenrcen Society, Inc., CHApreR or ACR 
Secretary, Dv. John R. Dehner, Reid Memorial Hosp., 
Richmond, Ind. 47374. 

lowa RapioLocicAt Sociery, CHAPTER or ACR 
Secretary-Treasurer, Dr. John Huston, Jr., 1948 First 
Ave. N.E., Cedar Rapids, lowa 52402. Luncheon and 
business meeting during annual session of lowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kansas RaptorocicAn Socigrv, CHAPTER or ACR 
Secretary Treasurer, Dr. Ralph H. Baehr, 310 Medical 
Arts Bldg., Topeka, Kan. 66604. Meets in spring with 
State Medical Society and in winter on call. 

KENTUCKY CHAPTER or ACR 
Secretary-Treasurer, Dr. Joseph G. Whelan, Jr., 1313 
5t. Antony Place, Louisville, Ky. 40204. Meets in April 
and September. 

Kings Country RabiorocicAtn Society 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N. Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 PM. 

KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
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Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone Istanp RaptorLocicAL SOCIETY 
Secretary, Dr. Jerome Zwanger, 1200 Stewart Ave., 
Garden City, N. Y. 11:33. Meets monthly. 

Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Calvin. Williams, Valley Presbyterian 
Hosp., 1:107 Vanowen St, Van Nuys, Calif. 91405. 
Meets second Wednesday of month in September, No- 
vember, January, April and June at Los Angeles County 
Medical Association Building, Los Angeles, Calif. Mid- 
winter Radiological Conference. 

Loursiana RabiotocicAn Socigrv, Cuaprer or ACR 
Secretary - Treasurer, Dr. Roger H. Tutton, 1:14 Jeffer- 
son Hwy., New Orleans, La. 70121. 

LouisiANA-Texas GuLF Coast RADIOLOGICAL SOCIETY 
Secretary Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701. 

Maine RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary’s General Hospital, Lewiston, 
Maine 04240. Meets in June, September, December and 
April. 

MaryLanp RapiotocicAL Society, Cuaprer or ACR 
Secretary, Dr. David S. O'Brien, Anne Arundel Hosp., 
Annapolis, Md. 21401. 

Massacuvserrs RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Eli A. Etscovitz, 10 Stonewood Dr., 
Newton Centre, Mass. 02159. 

MzeMPHIs RoENTGEN SOCIETY 
Secretary- Treasurer, Dr. Jerry C. Phillips, The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 
May at the University Club. 

Miami VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Bert Must, 1.B.M. Bldg., Dayton, Ohio. 
Meets third Thursday of fall, winter and spring months 
at 7:30 P.M. at Miami Valley Hospital, Dayton, Ohio. 

Micnican RaptoLoGicAL Socrery, CHAPTER or ACR 
Secretary- Treasurer, Dr. George A. Kling, Harper Hos- 
pital, 3825 Brush St., Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:30 P.M. 

MICHIGAN SOCIETY oF THERAPEUTIC RADIOLOGISTS 
Secretary- Treasurer, Dr. A. G. Fleurquin, Pontiac Gen- 
eral Hosp., Pontiac, Mich. 48053. Meets bi-monthly dur- 
ing the academic year. 

Mip-Hupsos RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 P.M., first Wednesday of each 
month, September to May. 

MiLWAUKEE Roentrcen Ray SoctETY 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St., Milwaukee, Wis. 53233. Meets monthly 
on fourth Monday, October through May, at University 
Club. 

MINNESOTA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
falo Rd., St. Paul, Minn. ss11o. Meets twice annually, 
fall and winter. 

Mississippi State RADIOLOGICAL SOCIETY, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. Edward L. Gieger, 969 Lake- 
land Dr., Jackson, Miss. 39216. Meets third Thursday, 
excluding summer months, at the Primos Northgate 
Rest., Jackson at 6:30 P.M. 

Missouri RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, s10 S. Kingshighway, St. Louis, 
Mo. 63110. 

Montana RADIOLOGICAL Society, CHAPTER OF ACR 
Secretary, Dr. Dexter W. Johnson, Columbus Hosp., 
Great Falls, Mont. 59491. 
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Nesraska Cuapter or ACR 
Secretary-Treasurer, Dr. Howard L. Copas, 827 South 
131st St, Omaha, Neb. 68154. Meets third Wednesday 
of each month at 6 p.m. in Omaha or Lincoln. 

Nevapa RaproLocical Socrgrv, CHAPTER or ACR 
Secretary, Dr. Charles F. Veverka, Carson Tahoe Hosp., 
Carson City, Nev. 89701. 

New Encianp RogNrTGEN Ray Society 
Secretary, Dr. N. Thorne Griscom, Children’s Hosp, 
300 Longwood Ave., Boston, Mass. o2t1s. Meets the 
third Friday of each month, October through April, 
exchiding December, at The Longwood Towers, 20 
Chapel Street, Brookline, Mass., at 3:00 P.M. Annual 
Meeting: May 10, 1974. 

New Hampsuire Roentcoen Ray Society, CHAPTER OF 
ACR 
Secretary- Treasurer, Dr, Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N. H. 03743. Meets four to six 
times yearly. 

New Mexico Soctery or RADIOLOGISTS, CHAPTER OF ACR 
Secretary, Dr. Carole R. Simmons, Dept. of Radiol., Pres- 
byterian Hospital Center, Albuquerque, N, M. 87106. 
Four meetings annually, three held in Albuquerque, 
N. M., and one held at time and place of New Mexico 
State Medical Society annual meeting. 

New OntEANs RapioLoGicaL Socigrv, Inc. 

Secretary- Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, La. 70023. Meets bimonthly at local restaurants 
selected bv the President. 

New York RoENTGEN SOCIETY 
Secretary Treasurer, Dr. Howard R. Gould, 1:3 West 
rith Street, New York, N. Y. 10011, Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 4:30 P.M, Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y., Apr. 2:727, !974- Further in- 
formation may be obtained from Dr. Albert A. Dunn, 
Roosevelt Hosp., New York, N. Y. 10019. 

New York State CuaprER or ACR 
Secretary-Treasurer, Dr. John J. Magovern, 74 N. Village 
Ave,, Rockville Centre, N. Y. 11:70. 

Norru CanotiNA CHAPTER or ACR 
Secretary- Treasurer, Dr. Ernest B. Spangler, Wesley Long 
Hosp., Greensboro, N. C. 27402. Meets twice a year. The 
Spring Meeting is held at the time of the meeting of the 
North Carolina Medical Society. The Fall Meetingis held 
in November at the Mid Pines Club, Southern Pines, N. C. 

Norta Dakota RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Marshall Landa, 1702 S. University Dr., 
Fargo, N. D. $8102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

Norty Fioripa RADIOLOGICAL SOCIETY 
Secretary, Dr. David F. Bew, University Hospital of 
Jacksonville, 655 W. Eighth Street, P.O. Box 2751, 
Jacksonville, Fla. 32203. Meets quarterly in March, 
June, September and December. 

NORTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Theodore J. Brickner, Jr., 5919 
S. Gary Place, Tulsa, Okla. 74110. 

NORTHEASTERN NEw York RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert C. Friedman, 325 Presidential Way, 
Guilderland, N. Y. 12085. Meets in Albany area on third 
Wednesday of October, November, March, April, and 
May. 

NORTHERN CALIFORNIA RADIATION THERAPY ÁSSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets quarterly. 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Mark D. Reiss, 2100 Rockwood Dr., 
Sacramento, Calif. 95825. Meets on the fourth Monday 
of Sept., Nov., Jan., March and May at the Mansion 
Inn, Sacramento, Calif. 

NORTHWESTERN New Yorn RADIOLOGICAL Society 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y, 12801. 
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NORTHWESTERN Outo RaprotocicAr Society 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Depart. 
ment of Radiology, Toledo, Ohio. 

Onto SrATE Raprotocicat Society, CHapter or ACR 
Secretary, Dr. Tearle L. Meyer, 309 E. State St, Colum- 
bus, Ohio 43215. 

OKLAHOMA STATE RADIOLOGICAL SociETY, CHAPTER OF 
ACR 
Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla. 74401. Meets in January, May and October. 

OnaNGE Country Raprotocicar Sociery 
Secretary, Dr. Marvin A. Rawitch, 6oo E, Washington, 
Santa Ana, Calif. 92701. Meets on fourth Tuesday of the 
month, excluding June, July, August, and December, at 
Orange County Medical Association Bldg., Orange, Calif, 

OREGON SraATE RADIOLOGICAL Socigrv, Cuaprer or ACR 
Secretary Treasurer, Dr. Ronald W. Philips, 2305 Wash- 
ington, Milwaukie, Ore, 97222. Meets 6n second 
Wesnesday of month, October through April, at the 
University Club, Portland, Ore. 

ORLEANS Parisy RApioLoGicaL Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric Nogruwesv Rapiotocican Society 
Secretary- Treasurer, Dr. Betty J. Wood, Dept. of R adiol., 
Vancouver General Hosp., Vancouver 9, B. C, Canada. 
Annual Meeting: Washington Plaza Hotel, Seattle, 
Wash., May 10-12, 1974. 

PgNNsvLVANIA RADIOLOGICAL SociETY, CHaprer or ACR 
Secretary, Dr. Robert B. Funch, Germantown Hosp., 
Philadelphia, Pa. 9144. 

PHILADELPHIA RogNTGEN Ray Socrery 
Secretary, Dr. Howard M, Pollack, Department of Radi- 
ology, Episcopal Hospital, Philadelphia, Pa. 19126. 
Meets first Thursday of each month at § P.M., from Octo. 
ber to May in Thompson Hall, College of Physicians. 

PirrspurcH RogNTGEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital, 
6230 Centre Ave., Pittsburgh, Pa. 15232. Meets second 
Wednesday of month, September through May, at the 
Pittsburgh Athletic Association. 

Rapration ResEARCH SocigrY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. International Congress 
of Radiation Research, Seattle, Wash., July 14-20, 1974. 

RADIOLOGICAL SOCIETY oF Connecticut, Ixc., CHAPTER 
or ACR 
Secretary- Treasurer, Dr. Mehdi S. Eslami, 1589 W. Main 
St, Waterbury, Conn. 06708. 

RADIOLOGICAL SOCIETY or GREATER CINCINNATI 
Secretary Treasurer, Dr. Alvin Nathan, c/o Academy of 
Medicine, 320 Broadway, Cincinnati, Ohio 48202. Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

RADIOLOGICAL SOCIETY or Greater Kansas City 
President-Secretary, Dr. Arch W., Templeton, Univ. of 
Kansas Med. Ctr., Kansas City, Kan. 66103. Meets š 
times a year on given dates. 

RaproLocicaL Society or New Jersey, CHAPTER or ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

RapioLocicALn Socigrv or Ruope ÍSLAND, CuarrER or 
ACR 


Secretary- Treasurer, Dr. Marshall Rowen, Dept. Radiol., 
St. Joseph Hosp., 1100 Stewart Dr., Orange, Calif. 
92668. Meets three times a year, usually October, Febru- 
ary and May, 

RADIOLOGICAL Society or THE Stare or New York 
Seeretary-Treasurer, Dr. John W. Colgan, 273 Holly wood 
Ave., Rochester, N, Y. 14618. 
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Repwoop Empire RapiotoGicAL Socigrv 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

RicuMonp Country RapioLocicaL Society 
Secretary, Dr. Donald P. King, 218 Gun Club Rd., Rich- 
mond, Va. 23221. Meets first Thursday of each month at 
various hospitals. 

RocugsrER RogNTGEN Ray Society, RocugsrER, N. Y, 
Secretary- Treasurer, Dr.Kenneth E. Robinson, 1441 East 
Ave., Rochester, N. Y. 14610, Quarterly meetings on the 
call of the President, at the Rochester Academy of 
Medicine. 

Rocky Mountain RapioLoGicat Society 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave, Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo. 

SAN ANTONIO-ÜiviLIAN Mrirrary RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert M. Maurer, Santa Rosa Medical 
Center, San Antonio, Tex, 78207. Meets third Wednes. 
day of each month at Fort Sam Houston Officers’ Club 
at 6:30 PM, 

San Dirgo Raptorocicat Sociery 
President, James R. Collins, 340 Fourth Ave., Suite rs, 
Chula Vista, Calif. 92010. Meets first Wednesdav of each 
month at the University Club. 

San Francisco RaptorocicAL Society 
Secretary- Treasurer, Dr. James G, Moore, Mary's Help 
Hospital, 1900 Sullivan Ave., Daly City, Calif. 94015. 

SECTION ON Rapiorocv, CALIFORNIA MEDICAL ASSOCIATION 
secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

SECTION on Raprococy, MepicaL Society or tHe Dis. 
TRICT OF COLUMBIA 
Seeretary-Treasurer, Dr. Albert M. Zelna, 21 Masters St., 
Potomac, Md. 208:4. Meets at Medical Society Library, 
third Wednesday of January, M arch, May and October 
at 8:00 PM, 

SECTION or Rapiorocv, NaTiONAL MEDICAL ASSOCIATION 
Chairman, Dr. Henry W. Wiggins, Jr., Mercy Hosp., 
2:37 South Prairie Ave., Chicago, Il. 60616; Annual 
Meeting. 

SECTION ON RapioLoGy, SovruggN MEDICAL ASSOCIATION 
Secretary, Dr. Mario A, Calonje, 1514 Jefferson Highway, 
New Orleans, La. 70121. Annual Meeting. 

SECTION on Rapiotocy, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F, Crawford, St. Elizabeth Hospi. 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREVEPORT RaproLocicat CLuB 
Secretary, Dr, W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 PM., 
September to May inclusive, 

SOCIETY For Pepiatric RADIOLOGY 
Secretary, Dr. John L. Gwinn, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles, Calif. 90027. Annual meeting: 
Queen Elizabeth Hotel, Montreal, P. Q., Canada, Sep. 
tember 23-24, 1973. 

SOCIETY OF GASTROINTESTINAL RADIOLOGISTS 
Secretary. Treasurer, Dr. Wm. B. Seaman, The Presby. 
terian Hospital, Columbia-Presbyterian Medical Center, 
622 W. 168th St., New York, N. Y. 100332. 

Society or NucLear MEDICINE 
Secretary, Dr. E, James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S, Euclid Ave., St. Louis, 
Mo. 63110. Administrative Officer, Mrs. M argaret Glos, 
211 E. 43rd St., New York, N. Y. 10017. Annual meeting. 

SoutH Bay RapioLocicat Society 
Secretary, Dr. Virgil H. Voss, goo Kiely Blvd., Santa 
Clara, Calif. gsost. Meets the 2nd Mondav of each 
month at the Santa Clara County Medical Association 
Bldg., 700 Empey Way, San Jose, Calif. 

Soury CanoLINA RADIOLOGICAL Sociery, CHarrER or ACR 
Secretary, Dr, George W. Brunson, 1406 Gregg St., 
Columbia, S, C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
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tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

SourH Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James T. McClintock, P.O. Box 
837, Santa Barbara, Calif. 93102. Meets fourth Monday 
of the month, Oct. through May. 

Sourn Dakora RapiotocicAL Socigrv, CHAPTER or ACR 
Secretary, Dr. M. F. Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. s7ios. Meets in spring with State Medical 
Society and in fall, 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. Duane L Gillum, 2:0 W. Pueblo 
St., Santa Barbara, Calif. 9310s. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7544, Mobile, Ala. 36607. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, Tex. 
Meets last Monday of each month at 6:30 P.M. in the 
Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary- Treasurer, Dr. Charles W. Kimsey, 311. Medi- 
cal Arts Bldg., Chattanooga, Tenn. 37402. Meets an- 
nually at the time and place of the Tennessee State Med- 
ical Association meeting. 

Texas Stare RaprorocicaL Society, Cuaprer or ACR 
Secretary, Dr. Francis E. O'Neil, 1128 Nix Prof. Bldg., 
San Antonio, Tex. 78205. Annual Meeting: La Mansion 
Hotel, San Antonio, Tex., March 21~23, 1974. 

THe FLEISCHNER SOCIETY 
President, Dr. Robert G. Fraser, 1555 Summerhill Ave., 
Montreal 1c9, P. Q., Canada. Annual meeting. 

Tri-State RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos. 
pital, Henderson, Ky. Meets third Wednesday of Oct., 
Jan., March and May, 8:00 P.M., Elks Club in Evans- 
ville, Ind. 

Upper PENINSULA RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets quar- 
terlv. 

Uran Strate RapioLocicAL Socigry, CHapreR or ACR 
Secretary Treasurer, Dr. Don H. Nichols, 5770 S. 300 
East, Murray, Utah 84107. Meets fourth Wednesday in 
January, March, May, September and November at 
Holy Cross Hospital. 

Vermont Rabi0LoGiCAL Sociery, CHaprer or ACR 
Secretary, Dr. J. Lorimer Holm, R.R. #3, Barre, Vt. og6at, 

Virginia Cuaprer or ACR 
Secretary-Treasurer, Dr. Charles P. Winkler, 89:2 Bell- 
fonte Rd., Richmond, Va. 23229. 

WasuixcroN, D. C., CHarreg or ACR 
Secretary- Treasurer, Dr. Albert M. Zelna, 21 Masters St., 
Potomac, Md. 208:4. 

WasuiNGTON State RaproLocicaL Socigry, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. John N. Roehr, 1011 Medical 
Dental Bldg., Seattle, Wash. 98101. 

West Virointa RADioLOGicAL Sociery, Cuarrer or ACR 
Secretary-Treasurer, Dr. Andrew W. Goodwin, H, 200 
Med. Arts Bldg., Charleston, W. Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society, other meetings arranged by program 
committee. 

WESTCHESTER County RADIOLOGICAL SOCIETY 
Secretary, Dr. Isaiah J. Seligman, 16 Guion PL, New 
Rochelle, N. Y. 10801. Meets on second Tuesday of 
October, December, February and May. 

Wisconsin RabioLoGicAL Society, Cuaprer or ACR 
Seeretary-Treasurer, Dr. Marvin L. Hinke, 630 S. Central 
Ave., Marshfield, Wis. 54449. Meets twice a year, May 
and September. 

Wisconsin Society of THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Robert W. Edland, Gundersen Clinic, 
LaCrosse, Wis. 54601. Meets quarterly. 

Wrominc Rapioocicat Society, CHAPTER or ACR 
Secretary, Dr. Ross J. Collie, Box 96, Lander, Wyo. 82520. 


Society Proceedings 45 


^ 
$ 


ul 


in 


Meets in fall with State Medical Society and in spring 
on call of President. 


Mexico, Puerro Rico AnD CENTRAL AMERICA 


ASOCIACIÓN COSTARRICENSE DE RaptoLocíA 
Secretary, Dr. Francisco Miranbell S., Apartado 3352, 
San José, Costa Rica. Thirteenth Central American 
Congress of Radiology, San José, Costa Rica, Dec. 
4-8, 1973- | 

ASOCIACIÓN DE RapióLocos DE CENTRO AMERICA Y 
Panamá, Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá 
Secretary General, Dr. Francisco Miranbell Solis, Apar- 
tado 3352, San José, Costa Rica, Central America. Nleets 
annually in a rotating manner in the six countries. 

ASOCIACIÓN PUERTORRIQUEÑA DE RapioLocta 
Secretary, Dr. R. B. Diaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

Soci&DAD DE RADIOLOGÍA DE SALVADOR 
Secretary, Dr. Carlos Meijia, sa Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SociEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9?. Calle A 0-05, Zona 1, 
Guatemala. 

Sociepap Mexicana DE RApioLocfa, A.C, 
Coahuila No. 35, México 7, D.F., México. 
Secretary-General, Dr. Jorge Cano Coqui, Meets first 
Monday of each month. 

Soci&bAD RApioLÓGICA PANAMEÑA 
Secretary, Dr. L, Arrieta Sánchez, Apartado No. 6323, 
Panamá, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

Sociepap Rapro.écica DE Puerto Rico 
Secretary, Dr. Heriberto Pagán Sáez, Box 9387, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 P.M. at the Puerto Rico Medical Association Bldg, 
in San Juan, 


BRITISH COMMONWEALTH OF NATIONS 


Association OF RADIOLOGISTS OF PROVINCE OF 
QUEBEC 
121 Boul. Taschereau, Greenfield Park, P. Q., Canada. 
Meets four times a vear. 

Bnarrisg IusrrruvEe or RADIOLOGY 
Honorary Secretary, Dr. T. Kerr, 32 Welbeck St., London, 
Wi1M/5PG, England. Meets monthly from October until 
May. 

CANADIAN ASSOCIATION or Puvsicisrs, Division or MED- 
iCAL AND Biorocaicar PHysics 
Honorary Secretary- Treasurer, Dr. R, G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. 

CANADIAN AssociATION oF RADIOLOGISTS 
Honorary Secretary, Dr. Ross O. Hill, 16s Summerhill 
Ave,, Montreal 109, Que., Canada, Thirty-seventh An- 
nual Meeting, Regency Hyatt House, Vancouver, B. C., 
April 21-26, 1974. 

EbwoxroN AND Disrgicr RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada. 


THE 


Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 
Facerry or RADIOLOGISTS 
Honorary Secretary, Robert Morrison, 47 Lincoln's Inn 
Fields, London WC2A 3PN, England 
MontTREAL RADIOLOGICAL Sruby CLUB 
Secretary, Dr. W. Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 
Secrion or Rapiotocy or tHe Roya. Society or MEDI- 
CINE (CONFINED To MEDICAL MEMBERS) 
Meets third Friday each month at 8:15 P.M, at the Royal 
Society of Medicine, 1 Wimpole St, London, W. 1 
MB8AE, 1 England. | 
Société CANADIENNE-FRANCAISE DE RADIOLOGIE 
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Secretary -General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P. Q., Canada. Meets every third Tuesday 
from October to April. 

Tue Hosprra, Puysicisrs’ AssociATION 
Honorary Secretary, J. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, Wi. 
thington, Manchester M20 9BX, England. 

Toronto RapiortoaicAL Society 
Secretary, Dr. George Wortzman, Toronto General Hos Pa 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September through May. 

Tue Rovat AusrRALAslAN CotLEGE or RapioLocisTs 
Honorary Secretary, Dr. T. P. Loneragan, 4: Macquarie 
St, Sydney, N.S.W. 2000, Australia. 


SoutH AMERICA 


CoLecio BrasiLerro pe RaptorociA 
Seeretary-General, Dr. Lauro de Abreu Coutinho, Caixa 
Postal 2984, São Paulo, Brazil. 

FEDERACIÓN ÁnGENTINA DE SocteDADES DE RabroLoGÍA 
Branches of the Federation are: Sociedad de Radiólogos 
de la Provincia de Córdoba; Sociedad Argentina de Ra- 
diología; Asociación Argentina de Radiología; Sociedad 
de Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiologia y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Salteña de Radiología y Medicina 
Nuclear; Sociedad de Radiología de Tucumán; Sociedad 
de Radiologia del Nordeste Argentino; Sociedad de Ra. 
diologia de La Plata; and Sociedad de Radiología de San 
Juan. 

Secretary-General-Treasurer, Dr. Roberto Habicha yn, Av, 
Colón 637, Córdoba, Argentina, 

SOCIEDAD ARGENTINA DE RaptorocíA 
Secretary-General, Dr. Tomás J. Gutiérrez F, Santa Fé 
1171, Buenos Aires, Argentina. Meets first Wednesday 
evening, April through December, 

SociE£DAD Bouiviana bg Raproxocta 
Secretary, Dr, Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr, Armando Rocha Amoédo, Caixa Postal 
1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December, 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SociEDAD CutLENA DE RapioLocíA 
Secretary, Dr. Manuel Neira, Casilla 13426, Santiago, 
Chile. Meets first Friday of each month at Av. Santa 
María 1810 at 7:00 P.M, 

SociEDAD CorLoMBiANA DE RaptoLOGIA l 
Secretary-General, Dr. Gustavo Sánchez Sánchez, 
Bogotá, Colombia, Meets last Thursday of each month. 

SociEDAD Ecvaroriana DE RapiotoGíA 
Secretary, Dr. Carlos Palau Jimenez, Casilla $469, Guaya- 
quil, Ecuador. 

SociEDAD PanacGuAYA pe RapbiotocíA 
Secretary, Dr. Hugo Volpe Rios, 1 5 de Agosto 322 
Asunción, Paraguay. 

SOCIEDAD Peruana DE RADIOLOGIA 
Secretarv-General, Dra. Ladis Delpino, Av. General 
Santa Cruz No. 31s, Miraflores, Lima, Perú, Casilla 
Correo, 2306, Lima, Perú, Meets month! y except during 
January, February, and March. 

SOCIEDAD DE RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran. 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiologia. 

SOCIEDAD DE RADIOLOGÍA DEL NORDESTE ARGENTINO 
Secretary-General, Dr, Francisco J. Velar, Catamarca 
561, Corrientes, Argentina, 


5 


Society Proceedings 


OcroBER, 1973 


SociEDAD DE Raptotocía pe La Prara 
Secretary, Dr. Hiram D. Haurigot, Calle to No. 374, La 
Plata, Argentina, 

SociEbAD DE Rapiotocia, CaNcEnOLOGÍA v Fisica 
Mepica peL Uruguay 
Secretary-General, Dr. Manuel Gonzales Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay, 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal zoz, Pernam buco, Brazil, 

SOCIEDAD DE RokNTGENOLOGÍA Y MEDICINA NUCLEAR DE 
LA Provincia DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Gri, 
Paz. 1:1, Córdoba, Argentina. 

SOCIEDAD DE RapioLoaía, RAbIOTERAPÉUTICA y MEDICINA 
NucLEkaR, DE Rosario 
Secretary-General, Dr. Federico Frágola, Santa Fe 1798, 
Rosario, Argentina. 

SOCIEDAD SALTrENA pe Rapiotocía v M EDICINA NUCLEAR 
Secretary, Dr. Julio Luis Baldi, Av. Sarmiento $56, Salta, 
Argentina, 

SOCIEDAD VENEZOLANA DE RapioLocta Y Mepicina Nu. 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9213, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CONTINENTAL Europe 


ÜsrERREICHIsCHE RÓNTGEN-GESELLSCHAFT 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli. 
klinik Mariannengasse to, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 

SociÉrÉ Rovas Brice pg RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium, 
Meets in February, March, May, June, September, 
October, November and December. 

SOCIÉTÉ EUROPÉENNE pe RADIOLOGIE PÉDIATRIQUE 
Secretary, Dr. P. Hicken, The Children's Hosp., Lady. 
wood Middleway, Birmingham B16 8ET, Great Britain. 
Permanent. Secretary, Clément Fauré, Hôpital des En. 
fants Malades, 149, rue de Sèvres, 75 Paris tse, France. 

SociÉTÉ Francaise pe RapioLociE M ÉDICALE, MÉDECINE 
NUCLÉAIRE ET ELrEcTROLOGIE, and its branches: Soci. 
ÉTÉ DU Sup-Ovest, pv LITTORAL MEDITERRANEEN, DU 
CENTRE ET LYONNAIS, DU NORD, DE L'OUEST, DE L'EsT, 
bu Massir CENTRAL, D'OUTRE-MER ET D'ÉTRANGER. 
Parent Society meets third Monday of each month, ex. 
cept during July, August and September, rue de Seine 
i2, Paris, France. 

Secretary-General, Dr, Ch. Proux, 9 rue Daru, Paris 
7:008, France. | 

SOCIETE FRANCAISE DE NEURORADIOLOGIE 
Secretary-General, Professeur agr, R. Djindjian 16, rue 
de l'Université 75, Paris 7*, France. Annual meeting: 

. Salpetriére, Paris, Dec. 1, 1973. 

CESKOSLOVENSKA RaAbIOLOGICKÁ SPOLEČNOST 
Secretary, Associate Professor Jaromir Kolář, M.D., 
Se D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during Julv, 
August and September. Annual general meeting. | 

DgurscHE RÓNTGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommhold, Di. 
rector of Medizinisches Strahleninstitut der Universitat 
Tubingen, Róntgenweg 11, 7400 Tübingen, Germany. 

SocigrÀ [rarawa pi RaptotociA MEDICA E MEDICINA 
NUCLEARE 
Administrative Secretary, Prof, E. Conte, Ospedale 
Mauriziano, 10128 Torino, Italy. Meets annually. 

sociEgrAs RApIoLOGICA Danica 
Secretary, Dr. Bent Langenfeldt, Tretommervej 20a, DK. 
8240 Risskov, Denmark, 
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NEDERLANDSE VERENIGING VOOR RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. E. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvagen ¢ C., Finland. Annual 
Meeting in Uppsala, Sweden in June 1974. 

SociEb AD PANOLA DE KabioLooíA v Evecrrotocia 
MÉDICAS Y DE MEDICINA NUCLEAR 
Secretary, Dr. José Bonmatí, Villanueva, 11, Madrid 1, 
Espafia. Meets every second Friday of each month, Oct. 
to June, inclusive, in Madrid. 

Soci&babpg Portuguesa DE RADIOLOGIA E MEDICINA 
NUCLEAR 
Secretary-General, Dr. Luís Aires de Sousa, Av. Elias 
Garcia, 123- 1, Esg.-Lisboa i-Portugal. 

SCHWEIZERISCHE VEREINIGUNG FUR RaproLocig, Nu- 
KLEARMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION 
Suisse DE RADIOLOGIE, MÉDECINE NUCLÉAIRE ET DE 
RADIOBIOLOGIE) 

Secretary, Dr. med, Gustav Schoch, Bethesdaspi tal, Gel- 
lerstrasse 144, 4000 Basel, Switzerland. 


ASIA 


IupiaN RADIOLOGICAL ASSOCIATION 
Secretary, Dr. L. R. Parthasarathy, 44 Constable Road, 
Madras—23, India. 

INDONESIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Gani Iljas Sasmitaatmadja, Radiology 
Dep., Faculty of Medicine, University of Indonesia, 
Salemba 6, Jakarta, Indonesia. 
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IRANIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O. Box No, 14-1151, 
Teheran, Iran. The Society meets on the second Saturday 
of each month. 

IsrAEL RADIOLOGICAL SOCIETY 
President, Dr. V. Izkovitch, 2 Wingate Ave., Bert Harote, 
Haifa, Israel. 

JAPANESE AMERICAN RADIOLOGICAL SOCIETY 
Secretary, Thomas J. Imray, Maj. MC, Chief, Radiol. 
Dep., US Army Hosp., Camp Zana, Japan, APO San 
Francisco, Calif. 96343. Meets grd Thursday, monthly at 
various locations in Tokyo. 

Puitipping CoLLEGE or RADIOLOGY 
Secretary-Treasurer, Dr, Eduardo V. Nievera, Box 1284 
Commercial Center, Makati, Rizal D-7o8, Philippines. 
Meets every second Thursday of the month. 

RapiorocicaL Society or THAILAND 
Secretary, Prof. Rojana Suvansuthi, M.D., Ph.D., 
Depart. of Rad., Sirizaj Hospital, F aculty of Medicine, 
Mahidol University, Bangkok 7, Thailand. 
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UxpERwooD, Louis E., Rapcuirre, WILLIAM 
B., STRICKLAND, ÁLva L., and Van Wyk, 
Jupson J. Assessment of the sella turcic: 
volume in dwarfed children. Y. Clin. Endo- 
crinol. © Metabol., April, 1973, 36, 734741. 
(From: Departments of Pediatrics and Ra- 
diology, University of North Carolina School 
of Medicine, Chapel Hill, N. C.) 


Estimation of sellar volume from skull roen fgeno- 
grams has been shown to correlate well with pitui- 
tary gland volume determined at autopsy, although 
this is more accurate in adults than children. 

Studies of sellar volume were made in 38 normal 
children, 34 growth hormone deficient dwarfs, and 
36 dwarfs without growth hormone deficiency. The 
latter group included growth failure of uncertain 
cause, chronic disease with growth failure, pro- 
longed corticosteroid therapy and short stature with 
numerous skeletal abnormalities. The sellar volume 
was determined by di Chiro's formula. The estima- 
tion of sellar area from lateral skull roentgenograms 
is not an acceptable method. 

The sellar age index is the ratio of sellar volume to 
the mean volume for the corresponding chronologic 
age (the latter from Fisher and di Chiro). The 
authors found that the sellar age index for the dwarf 
controls with normal pituitary function was defi- 
nitely less than that in the normal controls, but the 
hvpopituitary group showed a marked decrease. 

The sellar height index is a ratio of the sellar 
volume to the mean volume for corresponding height 
(Fisher and di Chiro's chart). The authors found 
that the sellar height index showed no significant 
difference between the controls and the dwarf con- 
trols, but a significant decrease in the hypopituitary 
group, 

The patients with small sellas had objective evi- 
dence of multiple pituitary hormone deficiencies, had 
the lowest peak growth hormone responses to stimula- 
tion and were most severely dwarfed. Linear growth 
failure from causes other than growth hormone defi- 
ciency may cause proportionate retardation in 
sellar growth. A sellar age index of less than o.45 
or a sellar height index of less than 0.43 should be 
considered suggestive of hypopituitarism. 

This method should be a useful means of screening 
dwarfed individuals; however, a normal sellar 
volume does not exclude pituitary hypofunction.— 
Martha Mottram, M.D. 





'OSIS 


Tenang, SraNtLEY P. K. The small orbit sign 
in supraorbital fibrous dysplasia. Y. Canad. 


«4. Radiologists, March, 1973, 24, 65-69. 
(Address: Stanley P. K. Tchang, M.D., De- 


partment of Diagnostic Radiologv, Univer- 
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sity Hospital, Saskatoon, Saskatchewan, 
Canada.) 


Monostotic fibrous dysplasia is localized to the 
cranium in approximately 1 out of every 10 cases as 
reported by Windholz. The most frequent sites were 
the frontal and sphenoid bones. When localized to 
the frontal bone and supraorbital area, the differ- 
ential diagnosis is principally between fibrous 
dysplasia and meningioma, 

The author reports 8 cases, ranging in age from 
S-41 years, of supraorbital fibrous dysplasia and 
emphasizes the importance of an associated small 
orbit, which was present in all 8 cases. Each case 
presented with a small orbit with the reduced size 
limited to the roof of the orbit. The associated ab- 
sence or hypoplasia of the corresponding half of the 
frontal sinus was often found as a secondary sign. 
Typical associated signs included a supraorbital 
area of sclerosis, lack of trabecular pattern, principal 
involvement of the diploic space and smooth outward 
bulging of the outer table of the cranial vault. 

In reviewing the literature the author is unable to 
hnd a single case of meningioma giving rise to the 
combination of small orbit, marked sclerosis of the 
orbital plate and, or underdeveloped frontal sinus on 
the affected side. Radiation treatment may result in 
similar findings but can be excluded by history. 


John T. Underberg, MD. 


NECK AND CHEST 


Panaskos, JOHN A., ADELSTEIN, S. f., SMITH, 
Roger E., Rickman, Frank D., GROSSMAN, 
WiLuamĪm, Dexter, Lewis, and DALEN, 
James E. Late prognosis of acute pulmonary 
embolism. New England F. Med., July, 1973, 
269, 55-58. (Address: James E. Dalen, M.D., 
Peter Bent Brigham Hospital, 721 Hunting- 
ton Avenue, Boston, Mass. 02115.) 


The long-term prognosis of acute pulmonary 
embolism varies between complete recovery from 
even massive episodes to the development of chronic 
cor pulmonale. 

To evaluate factors which might affect outcome, 
and to determine if possible the incidence of cor 
pulmonale, this study of 60 consecutive patients who 
survived an episode of acute pulmonary embolism 
was carried out, with evaluation of the patients 1 to 
7 years after the acute episode. 

The original diagnosis was established by demon- 
stration of unequivocal angiographic evidence of 
embolism. Out of a group of 289 patients suspected 
clinically of having pulmonary embolism, in only 75 
was the diagnosis substantiated by angiography, 
emphasizing the difficulty in clinical diagnosis. Of 
these 75, 15 died during the hospital stay. Most of 
the others were treated by anticoagulants, venous 
interruption, or both. One of the 60 patients had a 


A 
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normal repeat pulmonary arteriogram before dis- 
charge, and another was. lost to follow-up. 

One-third of the 58 remaining patients died during 
the follow-up period, and only 1 of these died of the 
long-term effects of pulmonary embolism: chronic 
cor pulmonale with progressive right ventricular 
group. Surprisingly, the acute episode in those who 
survived involved more than so per cent of the lung 
in 41 per cent, but in only 21 per cent of those who 
died during the follow-up period. Shock had oc- 
curred in 28 per cent of the survivors, but in only 11 
per cent of the nonsurvivors. The most striking 
difference between the 2 groups, however, was the 
much higher incidence in nonsurvivors of pre. 
existing heart disease: 31 per cent of the survivors 
had prior heart disease, compared with Sg per cent 
of the nonsurvivors; 8 per cent of the survivors had 
prior left ventricular failure, compared with 68 per 
cent of the nonsurvivors. 

Both survivors and nonsurvivors were evaluated 
as to the degree of resolution of the original em. 
bolism, the former by arterial blood gases and lung 
scans, and the latter, when possible, bv postmortem 
examination. Of those in whom the data were 
adequate, resolution appeared to be complete in 65 
per cent and partial in 23 per cent, while unresolved 
embolism persisted in only $ patients. There was a 
documented recurrent episode of pulmonary em- 


bolism in only : patient, and there was evidence of 


chronic cor pulmonale due to pulmonary embolism 
in only 1.—. Frederick Lang, M.D. 


Kemer, K., Capesivs, P., and Muce, J. L. 
Un cas de calcinose pulmonaire au cours 
d'une myélomatose diffuse. (A case of pulmo- 
nary calcinosis during the course of diffuse 
mvelomatosis.) 7. de radtol., d'électrol. et de 
med, nucléaire, Dec., 1972, 53, 861-86;. 


Radiologie de la Clinique médicale, C.H.U., 

1.67. Strasbourg, France.) 

This rare complication had already been reported 
in 1856 by Virchow who coined the term "calcium 
metastases" to characterize caleium deposits in the 
stomach and lungs in association with hypercal- 
cemia. Such a syndrome was attributed to an in- 
creased bone resorption coupled with a lowered 
excretion by inflammatory kidneys. “Metastatic 
calciication’’ is the term now widely used to de- 
scribe calcium deposits in normal tissues, usually 
viscera, complicating a destructive bone process 
accompanied by a disturbed phospho-calcic me- 
tabolism. Such deposits may occur in the course of 
hyperparathyroidism, hypervitaminosis D, malig- 
nancies, multiple myelomas, and severe nephro- 
pathies. In decreasing order, the sites of predilection 
are as follows: kidneys, lungs, stomach, heart, ar- 
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teries. The authors prefer the term "visceral" to 
"metastatic" calcinosis. 

They report the case of a 66 year old female ad- 
mitted to hospital in a state of cachexia. Chest 
roentgenograms showed multiple nodular and an- 
nular calcifications, round or oval, and distributed 
mainly in beth lung bases. Tomography confirmed 
their peripheral localization. A skeletal survey dis- 
closed a generalized demineralization and large 
punched-out areas in the skull. Laboratory tests re- 
vealed a mild anemia with thrombopenia and ele- 
vated sedimentation rate. Blood calcium was at 162 
mg. per cent and phosphorus at 22 mg. per cent. 
A Bence-Jones protein K was demonstrated bv 
immuno-electrophoresis. The urines contained traces 
of albumin but no Bence-Jones protein. Calciuria 
was increased at 417 mg. and phosphaturia at 339 mg. 
for 24 hours. Changes due to hypercalcemia were 
present on the electrocardiogram and electro- 
encephalogram. The patient's condition deteriorated 
progressively; she became comatose and died within 
10 days after admission. Autopsy was refused. 

In their discussion, the authors refer to 2 exhaus- 
tive analyses of metastatic calcifications, one by 
Mulhgan (1947) based on 100 cases, the other bv 
Franke (1960) assembling 157 cases. 

The pathologic analysis revealed that the caleium 
was precipitated more frequently at the periphery of 
the lung, where it was found mainly in alveolar septa 
on the capillary vessels and on the connective matrix. 
Acid and neutral mucopolysaccharides were seen 
accumulated with calcium in the connective matrix. 
Calcium was seen less frequently in the walls of the 
main vessels and bronchi. 

Radiologic studies have demonstrated that these 
pulmonary calcifications may appear rapidly, since 
they were absent on the roentgenograms, but ob- 
served at autopsy a few weeks later. In the authors’ 
case, no previous roentgenograms were available. 

The authors discuss the radiologic differential 
diagnosis and then consider the physiopathology. 
Visceral calcinosis is due to the increase of calcium 
and phosphorus in the blood. Normally, the serum 
albumins absorb the excess of calcium. In a case of 
multiple myeloma, the protein loss in the urine could 
explain the calcium deposits in some viscera. The 


ing inorganic phosphate perfusions for the treatment 
of acute myelomatous hypercalcemia. 

Local factors may also play a role in visceral 
calcinosis. Acid-excreting organs (lungs, kidneys, 
stomach) are a favorite site; a local alkalinization 
resulting in a lowered solubility of calcium salts 
could be a causative factor. In cases of renal in- 
suthciency, metabolic acidosis is compensated by an 
increased CO; excretion from pulmonary hyper- 
ventilation. This mechanism could account for the 
extensive calcifications in the lungs. Finally, the 
presence of acid and neutral mucopolysaccharides 
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found in association with calcium deposits favors 
their formation by a process of ion exchange. — 7H. P. 
Lévesque, M.D. 


Branpt, PETER W. T., CLARKSON, PATRICIA 
M., Neurze, Joun M., and BARRATT- 
Boves, Brian G. Left ventricular cineangi- 
ography in endocardial cushion defect (per- 
sistent common atrioventricular canal). Au- 
stralastan Radiol, Dec., 1972, 76, 367- 376. 
(From: Green Lane Hospital, Auc kland, New 
Zealand.) 





The authors review their experience utilizing left 
ventricular oblique cineangiocardiography in di- 
agnosing 39 cases of endocardial cushion defects, 
The angiographic appearances in systole and diastole 
in both the right anterior oblique (R.A.O.) and left 
anterior oblique (L.A.O.) are reviewed. 

In the L.4.0. projection during diastole the mitral 
valve orifice appears more medially located overlying 
the septum. The inflow of unopacified blood ac- 
counts for the radiolucency and the goose-neck de- 
formity. In systole the abnormal mitral leaflets can 
be seen bulging into the defect. They often apper 
septated and a horizontal radiolucent linear filling 
defect is seen near the middle of the leaflets rep- 
resenting the cleft anterior leaflet of the mitral valve. 
These are the typical findings in the incomplete endo- 
cardial cushion defect in which the ventricular septal 
defect component is not large. In the complete 
form of atrioventricular canal, the ballooning leaflets 
are not as discernible because of the large size of the 
ventricular septal defect and because of the common 
attachments of the anterior mitral leaflet and the 
septal tricuspid leaflet. 

In the R.A4.O. projection, the left ventricular out- 
flow tract appears narrow from behind and below, 
depending in part on the extent of the ventricular 
septal defect. The posterior margin of the narrowed 
outflow tract consists of valve leaflet tissue and may 
show the typical scalloped margin with the radio- 
lucent cleft in the anterior leaf of the mitral valve. 
This is the best view for assessing mitral regurgita- 
tion, while the L.A.O. projection is frequently mis- 
ead in, since contrast material flowing across the 
ventricular septal defect or directly into the right 
atrium or left atrium may be confused with another. 

The authors were able to assess the size of the 
ventricular septal defect quite well by angiocardiog- 
raphy. In general, all cases with the complete form 
of atrioventricular defect had systemic pressure in 
the right ventricle and a large ventricular septal de- 
fect. l'here was nocorrelation between the magnitude 


of mitral regurgitation and the presence or size of 


a ventricular septal defect. 
The authors conclude that the cine technique with 


oblique positioning is essential for the assessment of 


the relative importance of the ventricular. septal 
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defect and the mitral Robert I. 


White, Jr, M.D. 


regurgitation ~~ 


Bers, Geraro R., Hurrer, Apopa M., JR., 
and PrisrER, Ricard C. Electrocardio- 
graphic abnormalities associated with intra- 
venous urography. New England F. Med., 
July, 1973, 289, 87-88. (From: Departments 
of Radiology and Medicine, Harvard Medi- 
cal School and Massachusetts General Hos- 
pital, Boston, Mass.) 


Reversible reactions to intravenous contrast 
media occur in approximately 1 out of 2,000 studies, 
and in various reports death occurs in between 8.6 
and 19 times per million examinations. Death is 
usually sudden and is frequently associated with 
cardiac arrest. 

In an attempt to evaluate the nature of cardiac 
changes associated with the use of the current larger 
doses of contrast medium, electrocardiographic 
studies were made on 30 patients before, during, and 
after introduction of the medium. In 20 of the pa- 
tients the examination included injection of 150 ml. 
of meglumine diatrizoate (infusion urography), and 
in 10 the standard dose of £o ml. was used. 

Ten of the 30 patients presented abnormal post- 
injection electrocardiograms, with 6 major and 4 
minor abnormalities. All the major changes occurred 
in those undergoing infusion study. Four patients 
showed ischemic changes, and 1 of these also showed 
intraventricular conduction delav associated with 
chest pain. Virtually all of the major abnormalities 
in the electrocardiograms occurred with the triad of 
high dose infusion studies, in older patients, and in 
the presence of clinical evidence of heart disease. 

The mechanism of the changes is uncertain, but 
the introduction of a sudden hypertonic volume load, 
neurogenic stimulation, and direct myocardial 
toxicity should be considered. In a patient who has 
had a myocardial infarct, and in whom treatment 
with anticoagulants is associated with micro- 
hematuria, delaying the pyelography should be con- 
sidered, because of the high risk of the immediate 
examination. ~ 2. Frederick Lang, M.D. 


ABDOMEN 
Corron, P. B., RoseNsERG, M. T., WALDRAM, 
R. P. L., and Axon, A. T. R. Early endoscopy 
of oesophagus, stolae. and duodenal bulb 
In patients Es haematemesis and melaena. 
Brit. M. F., June, 1973, 2, sos~sog. (From: 
St. “Thomas's Hospital, ang Brook General 


For the accurate on osis of dé source of upper 
gastrointestinal bleeding, there is no substitute for 
actually seeing the bleeding point. Barium mea! 
examinations cannot demonstrate erosions or small 
ulcers, even if a lesion is shown, it may not be the 
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nation in acute hemorrhage and has extended the 
range of examination. Although peptic ulcer ac 
counts for about half the cases in large series, there 
are many other causes of acute bleeding, and pa. 
tients with known ulcers or varices may bleed from 
other sites. 

In this series 135 males and 73 females were con- 
sidered, and of these, 68 per cent presented with 
hematemesis with or without melena, and 32 per 
cent with melena alone. Seventy-two per cent were 
examined within 48 hours of overt bleeding, and the 
patients later in the series were seen after a shorter 
interval than the earlier patients. They were seen 
during or after blood replacement and were examined 
with a variety of flexible instruments without being 
moved from bed. One child aged 2 years was ex- 
amined with a fiberbronchoscope. Three alcoholics 
could not tolerate the examination. 

Instruments were advanced beyond varices unless 
they were actively bleeding or showed adherent clot. 
The pylorus was passed in all but 6, and in most 
patients, the examination included the descending 
duodenum. Blood was encountered in 33 per cent of 
patients examined within 48 hours of overt bleeding, 
but this interfered significantly in only $ examina- 
tions. Many patients were found to have 2 lesions. 
Thus, r8 out of 68 duodenal ulcers, 4 out of 65 
gastric ulcers, and 4 out of 11 varices were not re. 
sponsible for the current bleeding episode. Lesions 
were not found in 29 adequate examinations. More 
distant lesions were found in 4 of these and another 
4 were thought not to have bled. 

A positive diagnosis was arrived at in 80 per cent 
of patients, and in an additional 14 per cent no lesion 
was found. Age, sex, and clinical history were poor 
guides to the cause of bleeding. Bleeding acute ero- 
sions were found in only 7 of the 49 patients who gave 
a history of recent salicylate ingestion. 

The authors suggest early endoscopy in acute 
bleeding, within the first 24 hours after admission. 
If this fails to provide a diagnosis, it is logical to 
proceed to barium studies, unless there is excessive 
bleeding, which will also interfere with the latter 
study, In this case arteriography will be the most 
helpful examination.—£E. Frederick Lang, M.D. 


Baum, SraNLEY, Róscu, Jose r, DOTTER, 
CHaRLES T., Rio, EnNEst J., ArHANA- 


SOULIS, CHRISTOS, WALTMAN, ARTHUR C 
and CovgEgv, W., Rogert. Selective mes- 
enteric arterial infusions in the management 
of massive diverticular hemorrh age. New 
England J. Med., June, 1973, 238, 1269- 
1272. (Address: Dr. S. Baum, Department of 
Radiology, Massachusetts General Hospital 
Boston, Mass. 02114.) 


M 


The combined experience from the Massachusetts 
General Hospital and the University of Oregon in 
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treating massive diverticular hemorrhage by arterial 
infusion of pituitrin is presented. 

The diagnosis was made in all 15 patients bv cor- 
relation of the angiographic appearance and the 
findings on subsequent barium enema examination. 
Pitressin was infused into the inferior or superior 
mesenteric artery at an initial dose rate of 0.2 units 
per minute. Repeat angiography was performed, 15 
minutes after the beginning of the infusion to docu. 
ment that vasoconstriction occurred. 

Immediate control of bleeding was obtained in all 
cases. The infusions were gradually tapered over the 
next 24 hours and the catheters were left in place an 
additional 6 to 12 hours in case the bleeding should 
recur. Seven of the t$ patients received no further 
therapy and they have been followed for a period of 
6 to 30 months without re-bleeding. Four of the pa- 
tients had elective partial colectomies and 4 patients 
underwent surgery for re-bleeding. 

In keeping with previous reports, there was a high 
incidence of bleeding from the ascending colon (11 of 
15 cases). No complications occurred in this series— 
specifically there was no evidence of intestinal or 
myocardial ischemia.—-Robert I. White, Yr., M.D. 


Lecer, L., Cacuin, M., CHaputs, Y., DeL- 
AÎTRE, B., Launors, P., DE SAINT-MAUR, 
P. P., and Bonnin, A. Hamartomes hépato- 
cytaires du foie. (Hepatocytic hamartomas of 
the liver.) Presse méd., [eb 10953. m Bea 
355. (Address: Pt L. Leger, Clinique chi. 
rurgicale, Hópital Cochin, 27 rue du Fau. 
bourg Saint-Jacques, E 7:674 Paris Cedex 
14, France.) 


A hamartoma, as defined by Albrecht, is a pseudo. 
tumoral malformation attributable to a disorganiza- 
tion. Hamartomas located in the liver are rare, but 
an increasing number (66 cases) has been reported in 
the past 10 vears. This fact might be explained by a 
more enterprising surgery and also a more refined 
histologic analysis. 

The authors report 3 cases of hepatocytic hamar- 
tomas. 

Case r A 17 year old male. The physical examina. 
tion disclosed a tumor in the left hypochondrium 
which was asymptomatic and even visible. Its lower 
border was firm, smooth, and moved with respira- 
tion, 

Laboratory Data. The leukocvtic count rose to 
10,500 per mm. with 58 per cent pol ymorpho. 
nuclears; the sedimentation rate was 100; fibrinemia 
increased to 7 per cent; the functional hepatic tests 
were slightly disturbed. Electrophoresis: increased 
a (14 per cent) and decreased y (8.6 per cent) 
globulins. 

Radiologic Investigation. Radiopaque calcifications 
were present in the left costovertebral angle with 
lateral displacement of the stomach. Hepatic scintig- 
raphy revealed a large nonfunctioning area in the 
left lobe surrounded by hepatic tissue. Arteriography 


Vor. 119, No. 2 


showed a displacement of the main hepatic artery 
with its left branch and the splenic artery circling 
the lower half of the tumor. The vascularity was 
increased and stasic at the site of the tumor. 

Surgery. Left hepatectomy and resection of 2 
large inflammatory lymph nodes above the pancreas. 

Pathologic Analysis. The tumor was composed at 
its periphery of proliferating hepatocytes, clearer 
and more voluminous than normal, with rare biood 
vessels and few biliary canaliculi. In the center, it 
was composed of dense hyalinized sclerosis. The 
fetal aldolases were found increased in the tumoral 
tissue. 

Case u. A 24 year old male. The patient had com- 
plained of increasing pain in the right hypochon- 
drium for the past 13 months, with loss of weight. A 
globular tumor was present in the right hypochon- 
drium, overlapping the epigastric area, The tumor 
was smooth and painless on palpation, and mobile. 

Laboratory Data. Sedimentation rate 123; alkaline 
phosphatase and cholesterol were elevated. The pro- 
tein electrophoresis revealed lowered albumin (57 
per cent) and increased as (22 per cent) and 8 
(19.2 per cent) globulins. 

Radiologic Investigation. Scintigraphy showed a 
thin functional layer of heptic tissue in the upper 
part of the right lobe; the left lobe was normal. 
Arteriography revealed a great dilatation of the 
main hepatic artery and a displacement of its right 
branch in the direction of the heart. The tumor was 
hypervascularized by irregular branches and pools 
suggesting a malignant process. 

Surgery. Right hepatectomy. The hepatic tumor 
was the size of an adult's head, soft and vascularized. 

Pathologic Analysis. Proliferation of huge hepato- 
cytes, foci of steatosis and biliary retention; dysplasic 
aspect of blood vessels with large sinusoids. 

Case nr. A 23 year old female. For the past 16 
months, the patient had complained of severe epi- 
gastric cramps radiating to the lumbar area. The 
bouts would recur every half hour for about 10 days, 
with symptom-free intervals lasting 2 months. She 
also presented diarrhea, asthenia and loss of weight. 
A sensitive epigastric mass was palpated. 

Laboratory Data. Normal. 

Radiologic Investigation. Hypertrophy of the left 
hepatic lobe, by scintigraphy with homogeneous 
fixation. Arteriography revealed a median displace- 
ment of the left hepatic artery by a hypervascular- 
ized tumor displaying a fine arterial network mimick- 
ing an angiomatous tumor. 

Surgery. Left hepatectomy. 

Pathologic Analysis, The tumor measured 10 cm. 
in diameter and was attached to a thin layer of 
hepatic tissue. On cross-section, the tumor showed a 
nodular structure similar to a cirrhotic liver. It was 
composed of a proliferation of nearly normal hepato- 
cytes interspaced by sinusoidal capillaries. Blood 
vessels were present in the sclerotic septa of the 
pseudolobules. 

In their conclusion, the authors mention that the 


Abstracts of Radiologic Literature 


Pl 


401 


cellular polymorphism might explain the fact that 
these tumors have been described as adenomas or 
benign hepatocholangiomas. Malignant transforma. 
tion has not been reported. Fetal aldolases contained 
in the tumor bespeak an embryonal origin.-—. P. 
Lévesque, M.D. 


GENITOURINARY SYSTEM 

Conté, J., Guiraup, R., Conre-Viarce, A,, 
Jorrre, F., and Suc, J. M. Les fistules 
artério-veineuses rénales apres ponction 
biopsie du rein; róle favorisant de la dy- 
strophie conjonctivo-élastique de Marfan: 
étude critique du concept d'ischémie rénale. 
(Arteriovenous fistulas after needle biopsy 
of kidneys; role favoring Marfan's con- 
junctivo-elastic dystrophy: critical study of 
the concept of renal ischemia.) J. d'urof. et de 
néphrol. Sept., 1972, 78, 776-782. (From: 
Service de Néphrologie, CHU Purpan, F-31- 
Toulouse, France.) 


The authors report in detail 2 patients, who de- 
veloped arteriovenous fistula after transcutaneous 
needle biopsies of the kidneys. In the discussion, they 
point out that recent studies show that 3o per cent 
of such renal biopsies develop arteriovenous fistulas, 
which is an impressive risk. This figure is as high as 
that of congenital and idiopathic renal arteriove- 
nous fistulas. 

It seems that the following factors enhance the 
development of such a complication: (1) the rich 
arterial and venous systems of the kidney in 2 per- 
pendicular planes; (2) the pathologic condition of 
such kidneys with arterial hypertension, vascular 
sclerosis and necrotizing angiitis—-all tending to pre- 
vent hemostasis in case of punctured arterial and 
venous vessels. Thus, a hypertensive patient's kid- 
neys run 3 times a higher risk of such a complication, 
compared to one having a normal blood pressure; 
(3) the deeper the penetration of the biopsy needle, 
and the more medial, the higher is the risk. 

The prognosis of such arteriovenous fistulas is 
good, as £o to 70 per cent of these close spontane- 
ously. However, if fibroelastic dystrophic changes 
are present in the kidneys (such as in Marfan's dis- 
ease), the fistula will expand, rather than close, and 
nephrectomy will be necessitated (as in the second 
case of the authors). 

Whatever their origin, arteriovenous fistulas do 
not seem to cause renal ischemia and once arterial 
hypertension appears, it will persist, 1 out of 2 cases, 
after nephrectomy.-—Firair N. Sartan, M.D. 


Ponronnier, F. Compressions calicielles sup- 
érieures d'origine vasculaire: à propos de § 
observations. (Superior calyceal compressions 
of vascular origin: report of $ cases.) 7. 
d'urol. et de néphrol., Oct.— 





(QV., 1972, 7ó, 
807-820. (From: Service d'Urologie du P* 
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A. Lhez, Hôpital Lagrave, 31-Toulouse, 
France.) 


A short review of the literature on the subject is 
first presented. 

The author then discusses 5 cases of superior 
calyceal dilatation due to infundibular compression 
by intrarenal vessels, 4 of which were arterial and 
symptomatic (lraley's syndrome), and 1 venous 
and asymptomatic. Each of these cases is illustrated 
with intravenous pyelograms and arteriographic 
roentgenograms. 

Three of the 4 symptomatic cases were treated by 
excision of the superior pole of the kidney involved. 
The pathologic findings were: localized chronic 
pyelonephritis; interstitial pyelonephritis with atro- 
phy of the renal parenchyma. 

The fourth symptomatic case of superior calyceal 
compression was not treated surgically because both 
the radioactive hippuran nephrogram and the 
scintigraphic studies revealed no abnormality of the 
affected pole. 

The author points out the significance of l'raley's 
syndrome in the differential diagnosis of tuberculosis 
and intrarenal calculus.-—7zrair N, Sarian, M.D. 


TRaUMANN, G., HorsrEN, D. R., and BERNDT, 
G. Extravasalbildung nach Fornixrupturen 
bei der Infusionsurographie. (Extravasation 
due to fornix rupture during infusion pyelo- 
graphy.) Fortschr. a. d. Geb. d. Röntgen- 
strahten u. d. Nuklearmedizin, Oct., 1972, 77 y? 
4297433. (Address: Priv.-Doz. Dr. D. Hol. 
sten, Zentrale Róntgenabt. im Krankenhaus 
Siloah, Austrasse 46, 3 Hannover, Germany.) 
After the introduction of infusion pyelography, 10 

cases of extravasation due to fornix rupture were 

observed within a period of 3 years. 

In 1 case there was a history of blunt abdominal 
trauma, in 7 cases a ureteral stone with obstruction 
was demonstrated, and an obstruction of unknown 
cause was present in the remaining 2 cases. 

The frequent occurrence of extravasation in pa- 
tients with obstructing ureteral calculus is thought 
to be the result of 2 factors: (1) the increased intra- 
pelvic pressure secondary to the ureteral obstruc- 
tion; and (2) the additional rapid increase in the 
intrapelvic pressure following the administration of 
a large volume of contrast medium with the infusion 
pyelography. 

It is, therefore, recommended that only conven- 
tional intravenous pyelography be performed in all 
patients with clinical suspicion ef an obstructing 
ureteral calculus.— Peter F, Winter, M.D. 


GYNECOLOGY AND OBSTETRICS 


SigBU, P., Vastu, CHRISTINA, and GORANO Lo 
Mirko. La cicatrice utérine aprés les opéra- 


Abstracts of Radiologic Literature 


Ocroper, 1 973 


tions césariennes: étude radiologique. (The 
uterine scar after cesarean section; a radio- 
logic study.) Y. Gyn. Obst. Biol. Repr., Sept., 
1972, 7, 563-574. (From: Clinique d'Ob. 
stetrique et de Gynécologie, Maternité 
“Giulesti,” Bucarest, Romania.) 


This report is based on 40 patients who had been 
submitted to a cesarean section at least 6 months 
before the hysterographic examination. The "cer. 
vico-hysterography" was performed with a modified 
instrument composed of a short cannula (7 mm. 
long) and a large occlusive cone (3.6 cm. in diame- 
ter), which permitted a satisfactory opacification 
of the cervical canal. Lipiodol (40 per cent) at room 
temperature was the contrast agent used. Three films 
were exposed: in an oblique incidence; an antero- 
posterior incidence, while the cervix was under trac- 
tion; and another anteroposterior incidence after 
removal of the cannula. 

The hysterographic findings were divided into 
functional and morphologic anomalies. As a func. 
tional sign, spasm of the cervico-isthmic segment was 
considered a debatable one, since no comparable 
examination had been performed before the cesarean 
section. The morphologic changes were classified as 
direct and indirect signs. 

The direct signs included: (a) opaque shadows 
(spicules, spurs, diverticular formations, sinuses 
and fistulae); and (b) filling defects created by an 
hypertrophied scar (invagination, notching or 
lacunae). These changes were localized around the 
isthmus in 70 per cent of the cases, and in the 
cervical canal in 30 per cent. According to the size 
of these changes, they were divided into 4 categories: 


Group I —no recognizable scar (2 cases or $ per cent): 
Group II —anomalies of less than 3 mm. (23 cases 
or $7.5 per cent); Group IH I--direct and indirect 
signs ranging between 3 and ¢ mm. (7 cases or 17.5 
per cent); Group IV——anomalies greater than 5 mm. 
(3 cases or 7.6 per cent). Three cases presented 
changes that could not be interpreted. 

The indirect signs consisted of: (a)--axial devia. 
tion of the uterus with isthmic angulation attribu- 
table to sclerosis surrounding the scar; (b) —elonga- 
tion of the cervical canal; (c) —gaping of the cervico- 
isthmic junction; and (d) vascular and Iymphatic 
reflux by increased mucosal fragility, 

The authors then present a correlation of the 
radiologic findings and the various factors involved 
in the abnormal scarring. They found faulty scars 
more frequently in women who had had more than 3 
children. Faulty scars were also observed more often 
if the cesarean section had been performed more than 
12 hours after induction of labor. Other factors were 
postoperative infection or anemia.—47. P. Lévesque, 
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Farmer Dosemeter 


The portable precision dosemeter 
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dose 
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In sensitivity 
for balance 


MADE IN U.K. BY 
NUCLEAR ENTERPRISES P 
BEENHAM, READING 


The new Farmer Dosemeter 2502/3 has 
been developed from the world-renown- 
ed Mark 2 for precision dosimetry of 
X- and gamma radiation and electrons 
over the entire therapy range. It is 
elegantly redesigned and incorporates 
many improvements. A “chamber select 
range change' switch enables either 
the standard 0.6cc chamber orthe0.03cc 
soft X-ray chamber to be used. Ranges 
of 0-100/0-1000 and 0-1000/0 -10,000 
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SENSITIVITY TYPE 2502/3 


Röntgens respectively are also avail- 
able. Plug-in chambers and phantoms 
can be supplied for extending the range 
of measured dose for special purpose 
measurements. The NE 2502/3 is all solid 
state and operates on flashlight D2 


batteries. For full details 
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BATH ROAD, BEENHAM, READING RG7 5PR, ENGLAND 


Tel: 07-3521-2121. Cables: Devisotope, Woolhampton. 


Telex: 848475. 


Also at: Nuclear Enterprises GmbH, Schwanthalerstrasse 74, 


8 München 2, Germany Tel: 53-63-23. Telex: 529938 
Nuclear Enterprises Inc, 935 Terminal Way, 


San Carlos, California 94070 Tel: 415-593-1455. Telex: 348371 


Increased 
test 
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chamber option 


Direct 


range 
indication 


NUCLEAR 
ENTERPRISES 
LAINZTT ESL 





Pho/Gamma... 


the camera of the future... 


can do more right now than any other 
scintillation camera in the world. 


Pho/Gamma can do more because 
we've taken the three most important 
qualities that make a scintillation 
camera great—sensitivity, 
uniformity, and high resolution—and 
included an exclusive fourth: 


Clinical Versatility. 


Our Pho/Gamma System is available 
with a complete range of instruments 
to perform today's clinical procedures, 
and to facilitate the work of those who 
are making the future of medicine 
happen. Among these capability- 
expanders are: Various, specialized 
collimators which allow you to choose 
the optimum resolution and sensitivity 
you need for each study, because 

two or three collimators can not meet 
the exacting requirements of every 
clinical application. 

The Tomocamera™ for imaging 
organs in 4 separate and variably 
selectable focal planes at one time. 
An Anatomical Marker which 
electronically provides direct transfer 
of anatomical landmarks to all film 
readouts and system accessories, and 
eliminates the need for cumbersome 
radioactive markers. A Clinical Data 
System (CDS-4096) to perform 
functional data manipulation and 
present the processed results as 
unambiguous, easily interpreted 
results for more accurate and faster 
interpretation. A Data-Store/ 
Playback System which allows you to 
digitally capture the scintillation 
events, play the results back at your 
convenience, study, step-by-step, the 
nuclide distribution in the organ, and 
interpret the study with information 
that might have been missed on the 


CM-275 


initial scintiphoto study—and many 
more features, including the totally 
variable area of interest capability— 
all at the push of a button on the 
master console. 

Pho/Gamma. Everything about it 
sounds like 2002 A.D., but it's here 
now for you to use. Contact your 
Searle Radiographics (formerly 
Nuclear-Chicago) Sales Engineer, or 
write to us for further information. 


SEARLE 


Searle Radiographics Inc. 


(Formerly Nuclear-Chicago) 
Subsidiary of G. D. Searle & Co, 
2000 Nuclear Drive 
Des Plaines, Illinois 60018 
Wiegerbruinlaan 75, 
Uithoorn, The Netherlands 











The future-oriented company 


You can meet 
next year's BRH standard 





for x-ray collimators, NOW. 


Specify Machlett. 


August 1, 1974 is the date the new BRH standard for 
collimation equipment takes effect. But Machlett’s 
complete family of all-new collimators has already 
been fully certified. That means you can specify 
Machlett collimators for your new or updated 
facility, and meet all the requirements right now. 

The Machlett line of collimators includes three 
automatic and manual models. And all three fea- 
ture compactness, light weight, high accuracy and 
traditional Machlett reliability. Plus these distinc- 
tive features in each model: 


Collimaster A. The fully automatic all-solid state 
electronic collimator that operates automatically 
in less than a second when the film cassette is 
inserted. The Collimaster also features a patented 
shutter that fits inside the x-ray port to virtually 
eliminate off-focus radiation. For operation at up 
to 150 PKV. 





Collimaster M. A manually adjusted version of 
the Collimaster with all the standard operating 
features and specifications. For 150 PKV operation. 


Duocon M. Manually operated collimator with 
features similar to Collimaster. For radiographic 
systems rated up to 125 PKV. 


Collimaster A... Collimaster M... Duocon M. 
All three meet or exceed HEW (BRH ) Perform- 
ance Standard 21 CFR part 278.213. All three 
are backed by Machlett's 75 years experience. 
And all three are available now. 


For complete details, contact your x-ray equip- 
ment dealer or write Machlett Laboratories, a 
subsidiary of Raytheon Company, - 

1063 Hope Street, 
Stamford, 
Connecticut 06907. 





24-hour postinjection x-ray of same patient. 


Hysterosalpingogram with Salpix Contrast Medium. 


now you see it now you don't 


With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM 


tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 
ally no irritating radiopaque residue to produce foreign-body TRADEMARK 





reactions, yet it provides the viscosity needed for adequate «en ce contains: 
visualization. sodium acetrizoate 0.53 g and 
polyvinylpyrrolidone 0.23 g 


Contraindications: Contraindications to hysterosalpingography include the 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: If indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 

Warning: Not for intravenous use. Q ORTHO PHARMACEUTICAL CORPORATION 1970 


ORTHO PHARMACEUTICAL CORPORATION * RARITAN, NEW JERSEY 08869 





CHARLES C THOMAS * PUBLISHER 
WIP 
THE FUNDAMENTALS OF RADIOLOGI- 


CAL SCIENCE by JOHN HALE, Hospital of 
the Univ. of Pennsylvania, Philadelphia. 


Training programs in radiology have recently 
been restructured in that the subject matter 
is now being divided into the two areas of 
basic radiological science and clinical appli- 
cations. This text is devoted to the first area 
ot basic radiology and the fundamentals of 
mathematics and physics common to all 
specialities. Chapters on such subjects as 
radiation — producing machines or inter- 
action of radiation with matter are offered. 
With the rapidly evolving technology in 
clinical application, students should have an 
understanding of the basic principles of 
radiology found in this text. 


7J, about 328 pp., 172 il., 3 tables 
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301-327 East Lawrence Ave. 
Springfield, Illinois 62717 


THE NEW IMPROVED 


STANFORD 
X-RAY STEREOSCOPE 
—CONSULTATION IN 3-D— 
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International usage for 
over 30 years—be up to date 


See Your X-Ray Dealer 
—MADE IN USA— 


SCHNEEMAN ELECTRONICS, INC. 
GRANT'S PASS, OREGON 





Have you ever 
wondered 
why the 
National Safety 
Councils logo 
is green? 











Since employees’ traffic 
accidents cost employers one 
billion dollars a year in lost 
time and production, our color 
has taken on a new meaning; and if 
you’re in business, you’ve probably 
guessed why ... right, it’s money. 
But more important than money 
it’s life. 

The National Safety Council 
can help your business save both of 
these. By completing your 
employees’ training with the 
Defensive Driving Course you'll be 
saving the lives of valuable 
employees and gaining better 
employee and public relations. Your 
business will profit in both ways— 
saving lives and money. Since 85% of 
all traffic accidents are preventable, 
isn't it worth looking into. 


Sponsor the National Safety 
Council's Defensive Driving Course 
... for a better business, all around. 
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Special Projects— Public Information 
National Safety Council 

425 North Michigan Avenue 

Chicago, Illinois 60611 


2 
2, 
D 
*t asm E 


Please send me full details on 
the Defensive Driving Program. 


I am interested for: Myself 
A civic organization or club 
Number of employees 
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My company 


Name 

Title 

Firm or Organization 
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State. Zip 


PHILIPS 


® TM N V. Philips of Holland 





A 411 pound 
parallelogram you'll 
really appreciate 


A parallelogram is unique. Especially 
one weighing in at 411 pounds. 


When it becomes part and parcel of a 
Philips Polytome—then you've really 

got something: 3,630 pounds of sophisticat 
precision for the most revealing 
tomographs, ever. 


The parallelogram is so perfect for 
tomography we almost suspect Euclid of 
having worked out the details just for us. 


Our Polytome produces tomographs 
with constant enlargement and uniform 
film blackening. The parallelogram with 
its fixed fulcrum maintains the ideal 
geometric relationship between X-ray 
tube and film plane. This, in accordance 
with the universally accepted 
Grossmann principle. 


Any other approach would be 
a compromise. 


Use the linear, circular, elliptical or 
startling 1 millimeter cuts of the hypocycloi 
motion. All the principles 

engineered into the Polytome assure 

you of outstanding results. 


No matter how you slice it! 


For more information write to: Dept. T/M, 
710 Bridgeport Avenue, 
Shelton, Conn. 06484 


PHILIPS MEDICAL SYSTEMS, INC 





Almost any designer of x-ray 
equipment could say that. Many 
often do — or somethinglikeit. But 
not so many are willing (or able) 
to practice what they preach. 

Jim Craig heads the design 
team at Profexray. He's spent 
many years working on simplicity, 
instead of just talking aboutit. And 
succeeded again, with another 
technological breakthrough. 

The subject is the power chain 
on Profexray's new Patriot Auto 
Transformer. Three metal fingers 


track across the winding in re- 
sponse to the technician's dial 
setting. Push the expose button. 
A mini-computer indexes pre- 
cisely, a relay closes positively. 
Thunk! Solid copper-to-copper. 
No power loss. No power varia- 
tion. Infinite variability, repeatable 
millions of times. There are simply 
no critical parts left to wear out 
or fail. 

Consider the only alternatives 
available in other generators: A 
carbon roller offers the same var- 
iability of KV. But isn't carbon 
what they use in resistors? A tap- 
switch maze solves that power 


loss. But the extra miles of spa- 
ghetti, the extra hundreds of con- 
tacts can compromise reliability. 
Before you decide, before you 
buy, look into Profexray's new line 
of third-generation equipment. 
You'll find dozens of features that 
are causing designers throughout 
the world to say, "Hey, why didn't 
somebody think of that before?" 
That's real simplicity. 


[H PROFEXRAY 


Litton Des Plaines. Illinois 60! 


Litton Technology: 
The 2nd American Revolution 


n design, the best solutions are always the simplest. 


————— tees Mieres 
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And a significant new product is always simpler 
than its predecessor." 
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 DELCOMAT 


COPIER 





The new high speed 


X-ray copying system! 


Here's the easy way of reducing original x-rays to 
a handy 4" x 4" size for progressive diagnostic 
comparisons, for projection, for mailing, for filing! 
The new DELCOMAT Copier offers these 
outstanding features: 

B ihe capability of reducing any original to a full 
4" x 4" direct copy—or reducing only the 
interesting portion of the original to a 4" x 4" 

` Copy. 

BW [he capability of adjusting 
original density lighter or 
darker by simple knob 
adjustment. 








B [he capability of storing as many as 24,000 
copies in a floor space less than 4 square feet. 

B The capability of matching original information 
content allowing use of conventional viewers, 
allowing as many as four copies to be viewed 
simultaneously, allowing projection for teaching 
purposes. 

W The capability of mailing the copy, retaining the 
original to guard against loss. 

B ihe capability of processing 

Agfa- Gevaert copy films in 

any cycle automatic 

processor along with routine 

x-ray films. 


A Division of IPCO Hospital Supply Corporation 
400 Columbus Avenue, Valhalla, N.Y. 10595 (914) 769-5900 


Here’ s how it works... 


1. The DELCOMAT film magazine is loaded with a full box of 50 sheets of DELCOPEX film. This is 

the on/y operation requiring a darkroom. ^ 

. Insert the film magazine in the DELCOMAT Copier. 

. Place the original x-ray on the copy glass using the right-angled guide for position. 

. Close the lid of the DELCOMAT and depress the “Copy” button. Automatically, a sheet of 

DELCOPEX film is delivered to the lens area beneath the copy glass, exposed, and returned 
to a storage magazine for later processing. 

5. The next x-ray film is now ready to be copied. Because of its high speed capability, the 
DELCOMAT Copier can accommodate up to 150 films per hour. 

6. Simple adjustments are provided for moving the optical system from full area copying to 
partial copying of specific areas. At the same time, a curtain masking system moves to the 
correct position at the left-hand edge of the x-ray, or the portion to be copied. The mask 
can be adjusted for vertical, as well as horizontal formats. 
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A Division of IPCO Hospital Supply Corporation 
400 Columbus Avenue, Valhalla, N.Y. 10595 (914) 769-5900 
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d Bind Your | INTRODUCES ITS NEW 


,/ into Valuable : MAUD » 
Ke OM m : 
Cui e Vigilant Volumes | INTR AC AVIT A RY 
Pertinent information you sometimes desperately need is too often 
in the Journal issue you cannot find. Single copies have a way of | 
getting lost, mispiaced or destroyed, It is better for you to let us i DOSE RATE METER 
permanently bind each journal into semi-annual or annual volumes | 


—then your reference source is always complete, organized and 
instantly at your service. We call them ‘Vigilant Volumes’: they 
so carefully store and provide on instant notice so much knowl- 
edge of timely value. 





The cost per "Vigilant Volume," by official commission from the 
journal publishers is but $5.95 per volume, permanently hard bound 
in washable buckram, gold embossed with period dates, journal 
name and special insignia~plus your name stamped in gold leaf. 
“Vigilant Volumes" are handsome library additions too, real con 
versation pieces, These volumes are bound in the authorized colors 


HOW TO ORDER 
Simply ship your journul issues to us via parcel post, together with 
your name, address, AND REMITTANCE, at $5.95 per volume. Within 
45 days after receipt, bound volumes will be shipped to you. Price [nh E 
subject to change without notice. Please remit 504 per volume for | Be 
return transportation and handling. up 


PUBLISHER'S AUTHORIZED 
BINDERY SERVICE, Ltd. 


Developed for measurements of dose 
Ioue doit rates in the rectum and bladder during 
4440 W, Roosevelt Rd. , . 
Chicago, Hlinols 60624 : gynecological implants of radium or other 
j ESTASE radioactive sources for treatment of carci- 
noma of the uterine cervix. 
e Convenient 10W mass probe unit. 
e Easy-to-read meter with three linear scales 
0-50 R, 0-100 R/hr, and 0-200 R/hr. 











In reply to advertisers please mention | e Straight probe of stainless steel (20 cm 
! long, 0.5 cm diameter) graduated in 1 cm 
that you saw their advertisement in ! intervals. 


e Self-contained carrying case with storage 
| for probe and cables. 
e Rugged aluminum wall ionization chamber 
THE AMERICAN JOURNAL OF at tip of probe... chamber volume 0.25 
| cm?, 
ROENTGENOLOCY, |  » Negligible stem effect from radiation and 
| temperature. 
e Solid state FET amplifier with no warmup 


RADIUM THERAPY : period ... drift less than 1% of full scale 


per hour... fast response by feedback 
; circuit technique. 
AND NUCLEAR MEDICINE | e Energy independent within + 5% for radio- 
active sources of energy greater than 300 
; keV. 
" " x | e Battery life approximately 75 hours. Battery 
i test position. 
| — » Price $995, F.O.B. Westwood, including 
case. 
CHARLES C THOMAS PUBLISHER |. 
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Posteroanterior View. 


Contrast laryngography is one of radiology’s “beautiful” studies. 
Properly performed, it reveals much of prime importance. 

Here demonstrated are four different posteroanterior views of 
a normal larynx exposed during various respiratory maneuvers. 
For contrast, two abnormal studies follow. 


Figure I. Normal Laryngogram. 





A. Quiet Inspiration: During inspiration, the true (a) and false (b) 
cords retract leaving the glottic aperture (x) wide open and the 
laryngeal ventricles (arrows) collapsed. The valleculae (c), pyri- 
form sinuses (d), laryngeal vestibule (e) and interarytenoid groove 
(f) are well delineated. 


B. Phonation: When 

the vowel “eee” is ? 1 
sounded at a high P a j ae ety 
pitch, the cords ap- i 
proximate each other 

with the true cords 

(a) meeting in the 

midline to form the 

laryngeal ventricles 

(arrows). The subglot- 

tic angles (g) are now 

sharply defined. 


C. Modified Valsalva 
Maneuver: This is lik- 
ened to blowing the 
trumpet with lips 
closed and cheeks = 
fully expanded. Now i - 
the entire hypophar- -4 Aa * 

ynx distends; the bal- » wat d 
looning of the lateral 

pharyngeal walls (ar- TES 


rows) reflects normal d á 
pliability. | ry 


D. True Valsalva Ma- 
neuver:Asonestrains f 
against the closed 
glottis, the cords, 
ventricles and laryn- 
geal vestibule con- 
tract even more and 
form a pattern so 
symmetrical that its 
slightest asymmetry 
is considered one of 
the cardinal gu 








Radiographs and caption material from the Amer- 
ican College of Radiology—An Atlas of Tumor 
Radiology—Yearbook Medical Publishers, Inc. 
Reprints of this and subsequent reports available 
upon request. Please write Eastman Kodak Com- 
pany, Dept. 740, Radiography Markets Division, 
Rochester, New York 14650. 


Figure Il. Squamous-cell carcinoma of the 
right vocal cord (arrow); exposure made dur- 
ing quiet inspiration. 


Figure Ill. Squamous-cell carcinoma of the 
left false cord (arrow) which has displaced 
the true cord and ventricle on the same side. 
Note the encroachment upon the medial as- 
pect of the homolateral pyriform sinus (a) 
and subglottic angle (b); exposure made dur- 
ing phonation. 


Quality images on the viewbox—“good contrast,” “excellent de- 
tail,” “well-delineated diagnostic information." That's what it's all 
about. Quality images on the viewbox. That's where you need it, 
that's where it counts. 

Whether your search covers the many faces of giant-cell tumors, 
or traces the elusive tortuous collaterals in the superior mesenteric 
vessels, you can have confidence that the x-ray film you need is 
available from Kodak. 

Kodak offers you a broad range of films to choose from, each 
designed to meet your exacting requirements—each designed to 
deliver quality on the viewbox, consistently. 

We know that all research, technology and manufac- 
turing prowess meet their test on the viewbox. And 
thats what we're all about. Your Kodak Technical 
Sales Representative is anxious to help. Contact him 
or your medical x-ray products dealer. 


Kodak quality. It’s worth considering. 












Here's the best way to organize 
your spot films for display and 
filing — with Radx spot film 
holders. They're available in 
70, 90 and 105mm sizes, perfectly 
transparent and easy to handle. 
So forget fingerprints and 
misfiling and spot film confusion. 
Get Radx spot film holders by the 
carton or case. Send the coupon 
for prices and samples, or phone 
(713) 468-9628. 


r- 


P.O. Box 19164, Houston, Texas 77024 





Send samples and prices of: [] 70mm 
[] 90mm 
[] 105 mm 

Name cee 

Institution 





Street Address or P.O. Box 








City State__ 
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SCHONANDER 
FILMCHANGERS 
for naked sheetfilm are 
CONVENIENT 
OO) NO) LONE 
DEPENDABLE 
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in SCHONANDER CUTFILM CHANGERS is that... 


e it has the lowest possible inertia — therefore it can be accelerated 
and decelerated fast in the machine to give adequate exposure 
times at all exposure rates, and the changer does not cause disturb- 
ing vibrations when it runs; 

e it gives excellent detail without vacuum procedures; 

e the handling is so simple: just load the unexposed films in the load- 
ing bin and pick up the exposed films in the receiver; 

e it allows you to take any number of single films without wasting 
any film; 

e it allows preliminary evaluation of the examination without delay 
by having just a few films processed immediately; 

e it allows alternate exposures in biplane operation — for a minimum 
of scatter — without any film waste; 

e unlike rollfilm (cut or uncut) it is initially flat, so it runs smoothly 
through the processor; 

e the viewing and filing is so convenient. 


AOT-R max. 6 exp./sec. PUCK max. 3 exp./sec. 
Universal filmchanger Punch card controlled filmchanger 
for all angiographic with see-through options; also 
examinations useful to replace cassettes in 

conventional radiography 


ELEMA-SCHONANDER, INC. 
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OW- one radiopaque for 
only one procedure 


specifically designed for accurate 
well-tolerated retrograde cystourethrography 





Specifically packaged. 250 ml. in calibrated Well tolerated. No irritation or other undesir- 
500 ml. bottle for dilution with sterile water or able effects have been reported following its 
5 per cent dextrose solution. administration in clinical investigations.” 
Complete in a single unit. For greater dilution *Data on file at Sterling-Winthrop Research Institute. 
capacity— calibrated bottle conveniently suited -ç 
e APR ue : tion d the specific for retrograde cystourethrography 


to 1 to 1 dilution. For flexible dosage range— 


concentration is easily adjusted over a H u -C t & 
| new Hy paque-Cysto 


wider range. 
brand of 


meglumine diatrizoate, USP 


a logical addition to 
the expanding Hypaque* 
product line 


New - 
Hypaque-Cysto: 


meglumine diatrizoate, USP 


Sterile Aqueous Solution 

For Retrograde Cystourethrography 

Description: Hypaque-Cysto is a radiopaque medium which 
contains approximately 141 mg. organically-bound iodine per 
ml. It is a 30 per cent (weight/volume) sterile aqueous solu- 
tion of the meglumine salt of 3,5-diacetamicio-2,4,6-triiodo- 
benzoic acid (Ci&H541 3N30;). The viscosity is 1.94 cps at 
25* C. and 1.42 cps at 37* C. The pH is adjusted with hydro- 
chloric acid or meglumine solution. Hypaque-Cysto is clear 
and colorless to pale yellow. It should be protected from 
strong light. The solution is relatively thermostable and may 
be autoclaved. Calcium disodium edetate 1:10,000 has been 
added as a sequestering stabilizing agent. 

Action: Hypaque-Cysto is a diagnostic radiopaque medium 
which provides visualization of the lower urinary tract. 
Indication: Hypaque-Cysto is indicated for retrograde 
cystourethrography. 

Adverse Reactions: No irritation or other undesirable effects 
have been reported following the administration of Hypaque- 
Cysto in clinical investigations. 

Dosage and Administration: After the bladder is emptied, 
Hypaque-Cysto is gently instilled without force, often beyond 
the first desire to micturate, but not beyond the point of 
urgency or mild discomfort, The volume required to fill the 
bladder to slightly less than capacity may vary from patient 
to patient. 

Bladder capacity in normal adults is generally 200 to 300 ml., 
and rarely, up to 600 ml. Capacity at birth is 20 to 50 ml., and 
increases about 400 per cent in the first year. In children 

3 to 5 years old, bladder capacity is 150 to 180 ml. In 
children older than 8 years, it is in the low adult range. 

In disease, bladder capacity in adults may vary from 50 ml. in 
neurogenic "reflux" bladder to over 1000 ml. in autonomous 
bladder or chronic lower urinary tract obstruction. 

Repeat examination may be required to detect reflux, or in 
function studies. 

The concentration varies with technique and equipment used. 
Hypaque-Cysto may be diluted with sterile water or 5 per cent 
dextrose solution, as indicated in the following table. 


———————— E 
Final Solution 





To Make Add Contains 
Sterile water 

Final Final or 596 dextrose 

conc. volume solution lodine 
30 96 250 ml. — 141 mg./ml. 
25 96 300 ml. 50 ml. 118 mg./ml. 
21.4% 350 mi. 100 ml. 101 mg./ml. 
20 % 375 ml. 125 ml. 94 mg./ml. 
18.8% 400 ml. 150 ml. 88 mg./ml. 
16.7 96 450 ml. 200 ml. 78 mg./ml. 
15 96 500 ml. 250 ml. 71 mg./ml. 


How Supplied: Calibrated 500 ml. dilution 
bottles containing 250 ml. Hypaque-Cysto; 
rubber stoppered, with inner remov- 
able seal and screw neck. 
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New York, N.Y. 10016 
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IMPORTANT! 


OBTAIN MAXIMUM 
MARKET PRICES... 
from the nation’s 
largest buyer of 
used x-ray film... 


donald 
Elroy 


Inc. 
36 years of integrity 


we purchase all brand and sizes of used x-ray 
film from anywhere in the United States... and 
we pay the freight cost. 


we pay in advance if requested, or immediately 
upon the receipt and weight evaluation of your 
shipment. 

our maximum market prices are gauged by the 
metals market and are adjusted continuously to 
reflect full value. 


we offer 12-month, cumulative Incentive Pay- 
ment Bonuses for consistent shipments of used 
x-ray film. You reduce storage problems, earn 
highest weight increment prices. 


E oi write for—your computerized, up- 


to-the-hour Quotation for Purchase 

Plan that assures you of our 
pledge to give .. . Maximum 
Market Prices. 


DONALD MCELROY, INC. 
2730 commonwealth ave. 
north chicago, illinois 60064 


Please send me COMPLAN TODAY. 








The declaration of 





the independent. 





We want to revolutionize the way you 
develop x-ray film. With the new 
Profexray Independent | processor. 
Used with daylight film, it sends 
your darkroom the way of Boston 
tea: straight to the bottom — of your 
priority list. There's no more central 
processing of x-ray film. But there's 
a lot more efficiency. 


What you get is sharp, crisp, completely 
developed and dry film in about 2 minutes. 
From a convenient, table-top processing 
unit that goes virtually anywhere. In your 
radiology department. In an operating 
room. In a hallway, if you must. 


If you're locked into the concept of a 
central darkroom for the time, we still 
can help. With the Independent Ill —a 
new, conventional processor that 
delivers 90% of your top capacity 

for 50% of the investment. 


These two new film processors are 
another major American technological 
accomplishment. They are two of 
many new Profexray units, each built 
to a key concept that will speed a 
procedure, overthrow an outmoded 
way of doing things, innovate changes 
that can revolutionize your depart- 
mental efficiency. 


You really should get the details on 
the new breakthroughs in diagnostic 
radiology from your Profexray man. 


Every one is a revolutionary idea. 


[H PROFEXRAY 


Litton Des Plaines. Illinois 60018 


Litton technology: 
The 2nd American 
Revolution. 
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We think the 
Pakorol-14X is the best 
table top Ra 
Flm Processor/ Dryer 
you can buy for *4,200. 


The Pakorol-14X is a compact X-Ray 
Film Processor/Dryer designed for 
use in hospitals, clinics; offices, or 
virtually any required X-Ray location. 








Now you can have fast, high quality 
processing and drying of standard 
X-Ray sheet film suitable for roller 
processing (RP). The Pakorol-14X has 
a big capacity, too — up to 120 large 
14x17 films.per hour. Handles film 
sizes from 5x7 to 14x17. Dry-to-dry 
time is only 2 min. 6 sec. 


It's small in size: only 37"x22V2". 
Works anywhere there's a standard 
120V, 20 amp outlet. Use it on a table 
top, counter, or set it on the optional 
accessory stand shown here. 


Here's the quality X-Ray Processor/ 
Dryer that costs only $4,200 (U.S. 
User Net). For more information, con- 
` tact your Pako Distributor, or David 
Thoele at Pako Corporation. 





Automated Film Processing/Drying 
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X-RAY PRODUCTS 


PAKO CORPORATION 
6300 Olson Memorial Hwy., Minneapolis, MN 55440 


To Know The Dose 
Control The Effect 


Maintain The Standard... 
THE RANDO PHANTOM 











For treatment planning and for comparison 
of various treatment techniques or modalities 
(e.g., moving field vs. fixed field, cobalt-60 
gamma rays vs. 4MeV X-rays, various wedge 
configurations, etc.) in the radiotherapy of a 
given type tumor, accurate measurements can 
be made with the RANDO Phantom. 


Higher accuracy and precision of the radia- 
tion dose to patients should result if phantom 
studies are used for radiotherapy. Reduced ra- 
diation doses to both patient and physician can 
be achieved in diagnostic radiology if the phan- 

= tom is employed for checking procedures. 


In recent years, mounting evidence has shown' 
that successful radiotherapy is dependent on 
the accuracy and precision with which the ra- 
diation is delivered to the patient. If unusual 
or difficult treatments are undertaken, add- 
itional dosimetric studies should be carried out, 
some of which are best done with a RANDO 
Phantom. 


FOR COMPLETE INFORMATION AND A NEW 
HAN@BOOK, “THE RANDO PHANTOM AND ITS 
MEDICAL APPLICATIONS,” WRITE TO: 


ALDERSON RESEARCH LABORATORIES, INC. 
390 Ludlow Street P.O. Box 1271 
Stamford, Connecticut 06904 
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Clysodrast works and works safely. 

Studies have shown that Clysodrast, administered as 
recommended, rapidly and completely cleanses the colon 
while producing no more adverse effects than enemas using 


» 


water alone." ? 


Clysodrast is the only colonic evacuant that can perform 
all three of these essential actions: 


1. effectively cleanses the colon 
2. prepares the mucosa for deposition of Barium 


3. aids in the complete and rapid elimination of contrast 
media when added to the Barium enema. 


Since the release of Clysodrast over a million procedures 
utilizing Clysodrast have been performed. Clysodrast is pack- 
aged in a convenient unit-dose, pre-measured and pre- 
packed for optimum convenience and safety. 


Indications: CLYSODRAST (bisacodyl tannex) may be indicated for the preparation of 
patients for radiologic examinations of the colon, sigmoidoscopy and proctologic 
examinations. 

Contraindications: CLYSODRAST is contraindicated in patients under the age of 10 
because the possibility of absorption of tannic acid has not been adequately studied 
' in this age group to warrant a conclusion of safety. CLYSODRAST is also contraindi- 
cated in cases with known or suspected extensive ulcerative lesions of the colon 


Warning: Usage in Pregnancy. Safe use of CLYSODRAST has not been established with 
respect to the adverse effects upon fetal development. Therefore, it should not be 
used in women of child-bearing potential, particularly during early pregnancy, except 
where, in the judgment of the physician, the potential benefits outweigh the pos- 
sible hazards. 

Precautions: Tannic acid, one of the active ingredients of CLYS( )DRAST, is hepato- 
toxic if absorbed in sufficient quantity. Deaths have been reported 
from hepatic damage due to tannic acid used in barium 
enema examination. Thus CLYSODRAST should be 
used with caution in a regimen where multiple 


Steinback, H. L., Am. J. Roentgenology 87: 644, 1962 


T. 
ài lanower, M. L., Radiology 85: 887, 1965 


Clean up 
the environment. 














enemas are administered. Certain patients, because of age, debility, or underlying 
disease, require more gentle preparation than the routine castor oil and CLYSODRAST 
preparation. It is important that the instructions for preparation and administration be 
followed in detail, and that the recommended dosages not be exceeded. 

Adverse Reactions: The following adverse reactions have been reported: Cramping, 
weakness, nausea and fainting 

Dosage and Administration: It is important that the entire medical history end condi- 
tion of the patient be considered in deciding the dosage regimen. Traumatizing pro- 
cedures, such as repetition of enemas (with or without CLYSODRAST) shou!d be kept 
at the minimum necessary to achieve the desired result 

Cleansing Enema. Prepare the cleansing enema by dissolving the contents of one 
packet (2.5 Gm.) of CLYSODRAST in one liter of lukewarm water and administer 
Barium Enema. Prepare the barium enema by dissolving the contents of one or not 
more than two packets (2.5 Gm. or 5.0 Gm.) of CLYSODRAST in one liter of barium 
suspension. If more than one liter of barium suspension is prepared, it is important 
that the concentration of CLYSODRAST (bisacodyl tannex) never exceed 0.5 percent 
(2 packets per liter). 

The total dosage of CLYSODRAST for any one complete colonic examination, 
including the cleansing enema, should not exceed 7.5 Gm. (3 packets). No more thane 
10 Gm. (4 packets) of CLYSODRAST should be administered to any individual within 
a 72-hour period. 

How Supplied: CLYSODRAST i5 supplied in packets containing 1.5 mg. of 4,4’- 
(diacetoxydiphenyl)-(pyridyl-2)-methane complexed with 2.5 Gm. of tannic acid, N.F. 
These packets are supplied in cartons of 25 and 50 packets 


lysodrast 


| (bisacodyl tannex) 
^ A COLONIC EVACUANT 





Barnes-Hind Diagnostics, Inc. 
Carolina, Puerto Rico 00630 


From the beginning, fluoroscopy 
procedures have required a com- 
promise from x-ray equipment 
designers. Brightness, contrast, 
total available information must 
be tempered by dosage limita- 
tions. Some designers put an iris 
(mechanical or auto-gain) on the 
camera. But that merely reduces 
exposure to the camera, not to 
the patient. Others yo-yo the MA. 
But that adds a sluggishness to 
the entire system. 

Profexray engineers John 
Griser and Bob Burbury could be 
satisfied only with a third way: 


“For eve 


variable-pulsed, phototimed 
fluoroscopy. By using the strobe- 
like effect of a variablelightsource, 
each exposure is optimized. The 
little photomultiplier pictured be- 
low monitors the image for a 
built-in reference computer. The 
computer automaticaily corrects 
KV in the system to assure uni- 
form in-put to the camera. MTF 
improves because brilliant light 
pulses yield more information 
than the same amount of light 
from a steady source. And the re- 
sult is something no other fluo- 
roscopic camera can give you: an 
absolute maximum in brightness 
and contrast, with the absolute 
minimum dosage. 


Some radiologists tell us the 
image quality is as much as four 
times better than anything they've 
ever seen. Shouldn't you at least 
see for yourself? 

Before you decide, before you 
buy, look into Profexray's new line 
of third-generation equipment. 
You'll find dozens of features that 
are causing designers throughout 
the world to say, "Hey, why didn't 
somebody think of that before?” 

That adds up to a lot of right 
solutions. 


[H PROFEXRAY 


Litton Des Plaines, Ilinois 60018 
Litton Technology: 
the 2nd American Revolution 


design problem there is a 


_good SO olution and a right solution. 





John Griser 






Bob Burbury 
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1 They're seldom the same." 
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M.D., Joun P. Dorsr, M.D., AND C KATHERINE A. NEIL LOM.IDA. e a 539 

Aberrant Right Subclacian Artery: Findings Seen on Plain Chest iia 
grams. JAMES J. Branscom, M.D., anp Joux H. M. Austin, M.D. $39 
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Pho/Gamma... 


the camera of the future... 


can do more right now than any other 
scintillation camera in the eld. 


Pho/Gamma can do more because 
we've taken the three most important 
qualities that make a scintillation 
camera great—sensitivity, 
uniformity, and high resolution—and 
included an exclusive fourth: 


Clinical Versatility. 


Our Pho/Gamma System is available 
with a complete range of instruments 
to perform today's clinical procedures, 
and to facilitate the work of those who 
are making the future of medicine 
happen. Among these capability- 
expanders are: Various, specialized 
collimators which allow you to choose 
the optimum resolution and sensitivity 
you need for each study, because 

two or three collimators can not meet 
the exacting requirements of every 
clinical application. 

The Tomocamera™ for imaging 
organs in 4 separate and variably 
selectable focal planes at one time. 
An Anatomical Marker which 
electronically provides direct transfer 
of anatomical landmarks to all film 
readouts and system accessories, and 
eliminates the need for cumbersome 
radioactive markers. A Clinical Data 
oystem (CDS-4096) to perform 
functional data manipulation and 
present the processed results as 
unambiguous, easily interpreted 
results for more accurate and faster 
interpretation. A Data-Store/ 
Playback System which allows you to 
digitally capture the scintillation 
events, play the results back at your 
convenience, study, step-by-step, the 
nuclide distribution in the organ, and 
interpret the study with information 
that might have been missed on the 


CM-275 


initial scintiphoto study—and many 
more features, including the totally 
variable area of interest capability— 
all at the push of a button onthe 
master console. 

Pho/Gamma. Everything about it 
sounds like 2002 A.D., but it’s here 
now for you to use. Contact your 
Searle Radiographics (formerly 
Nuclear-Chicago) Sales Engineer, or 
write to us for further information. 


SEARLE 


Searle Radiographics Inc. 


(Formerly Nuclear-Chicago) 
Subsidiary of G. D. Searle & Co, 
2000 Nuclear Drive 
Des Plaines, Illinois 60018 
Wiegerbruiniaan 75, 
Uithoorn, The Netherlands 










The future-oriented company 





a choice selection 
you'll want these four LEA & FEBIGER books 





CANCER MEDICINE 


Edited and with contributions by JAMES F. HOLLAND, M.D., Professor and Chairman, Department of 
Neoplastic Diseases, Mt. Sinai School of Medicine of The City University of New York; and EMIL 
FREI, ill, M.D., Professor of Medicine, Harvard Medical School, and Director and Physician-in- 
Chief, Children's Cancer Research Foundation, Inc., Boston. 158 Contributors. xxiv plus 2018 pages, 
7" X 10". 589 figures. Numerous charts and tables, New. 1973. $90.00. (ISBN: 0-8121-0372-6). 


This is the largest, most comprehensive book published in oncology in the twentieth century. lt is 
a definitive reference for anyone who is in any way involved with the diagnosis, treatment or research 
of this disease. 


TEXTBOOK OF RADIOTHERAPY 


By GILBERT H. FLETCHER, M.D., Head of Department of Radiotherapy, The University of Texas 
M. D. Anderson Hospital and Tumor Institute, Houston. 39 Contributors. About 816 pages, 7” x 10". 
427 illustrations. New (2nd) Edition. Ready Soon. 1973. (ISBN: 0-8121-0438-2). 


The text has been expanded considerably, with several new chapters added to the extensively 
revised, updated material that made the first edition so successful. Radiotherapists and general 
radiologists practicing radiotherapy will find much of interest in this book, 


ECHOCARDIOGRAPHY 


By HARVEY FEIGENBAUM, M.D., Indiana University-Purdue University at Indianapolis School of 
Medicine. xiii plus 239 pages, 7" X 10". 193 illustrations. 1972. $11.00. (ISBN: 0-8121-0406-4). 


MEDICAL RADIATION BIOLOGY 


By DONALD J. PIZZARELLO, Ph.D., New York University Medical Center, New York; and RICHARD L. 
WITCOFSKI, Ph.D., The Bowman Gray School of Medicine of Wake Forest University, Winston-Salem, 
North Carolina. xi plus 111 pages, 7" xX 10". IMlustrated 1972. $9.00. (ISBN: 0-8121-0355-6). 





Order from your favorite bookstore or: 


Lea & Febiger 


WASHINGTON SQUARE / PHILADELPHIA, PA. / 19106 


Vit 


Introducing 
a specially purified 
meglumine 


specific for Drip Infusion Urography 


Hypaque-DIU 30% 


brand of 


meglumine diatrizoate, USP 


* Extremely low sodium content (less than 0.02 mg./ml. in stabilizing 
agent )—of special advantage in patients with congestive heart failure. 


* Highly diagnostic urographic contrast—reduces the need for 
retrograde pyelography. 


* Good systemic tolerance.* 


“Consult important product information on next page for patient selection, 
prescribing, and precautionary recommendations. 








À logical 
addition to. 
the expanding 
Hypaque’ 
product line 


Hypaque- 
DIU 30% 


brand of 


meglumine 
diatrizoate, USP 


Sterile Aqueous Solution 

For infusion Urography 
Description: Hypaque-DIU 30 per 
cent is a solution of meglumine 3, 
5-diacetamido-2, 4, 6-triiodoben- 
zoate (CisHasI3 N30s). The 30 per 
cent solution (weight/volume) 
contains approximately 141 mg. of 
organically-bound iodine per ml. ft 
has a viscosity of 1.94 cps at 25°C. 
and 1.42 cps at 37°C. The pH is 
adjusted with hydrochloric acid or 
meglumine solution. The sterile, 
aqueous solution is clear and color- 
less to pale yellow. Hypaque-DIU 
30 per cent is relatively thermo- 
stable and may be autoclaved. It 
should be protected from strong 
light. The solution contains calcium 
disodium edetate 1:10,000 as a 
sequestering stabilizing agent. 
Action: Hypaque-DIU 30 per cent is 
a diagnostic radiopaque medium 
which provides visualization of 
internal structures. 

Indication: Hypaque-DIU 30 per 
cent is indicated for infusion 
urography. 

Warnings: Usage in Pregnancy. No 
teratogenic effects attributable to 

a 60 per cent solution of Hypaque 
megiumine have been observed in 
reproduction studies in animals. 
However, before administration of 
Hypaque-DIU 30 per cent to women 
of child-bearing potential, the 
benefit to the patient should be 
carefully weighed against the pos- 
sible risk to the fetus. In addition, 
most authorities consider elective 
contrast radiography of the abdo- 
men contraindicated during 
pregnancy. 
Serious or fatal reactions have been 
associated with the administration 
of radiopaque media. It is of utmost 
importance that a course of action 
be carefully planned in advance for 
the immediate treatment of serious 
reactions, and that adequate and 
appropriate facilities be readily 
available in case a severe reaction 
occurs. 

Contrast media have been shown to 
promote the phenomenon of sick- 
ling in individuals who are homo- 
zygous for sickle cell disease when 
the material is injected intra- 
vascularly. 

The results of PBI and RAI uptake 
studies, which depend on iodine 
estimations, will not reflect thyroid 





function for up to 16 days following 
administration of iodinated uro- 
graphic media. However, function 
tests not depending on iodine esti- 
mations, e.g., Ts resin uptake and 
direct thyroxine assays, are not 
affected. 

Precautions: Before a contrast me- 
dium is injected, the patient should 
be questioned for a history of al- 
lergy. Although a history of allergy 
may imply a greater than usual 
risk, it does not arbitrarily contra- 
indicate the use of the medium. 
Premedication with antihistamines 
to avoid or minimize possible al- 


lergic reactions may be considered. 


Diphenhydramine hydrochloride 
(i.e., Benadryl®), however, should 
not be mixed with Hypaque-DIU 30 
per cent since it may cause precipi- 
tation. The intravenous injection of 
a test dose of 0.5 to 1 mi. of the 
contrast agent before infusion of 
the fuil dose has been employed in 
an attempt to predict severe or 
fatal adverse reactions. The pre- 
ponderance of recent scientific 
literature, however, now demon- 
strates that this provocative test 
procedure is not reliably predictive 
of serious or fatal reactions. 
Severe reactions and fatalities have 
occurred with the test dose alone, 
with the full dose after a nonreac- 
tive test dose, and with or without 
a history of allergy. No conclusive 
relationship between severe or 
fatal reactions and antigen-anti- 
body reactions or other manifesta- 
tions of allergy has been estab- 
lished. A history of allergy may be 
useful in predicting reactions of a 
mild or intermediate nature. 
Caution is advised in patients with 
severe cardiovascular disease and 
in patients with a history of bron- 
chial asthma or other allergic 
manifestations, or of sensitivity 

to iodine. 

in myelomatosis, urography should 
only be performed with caution. If 
a weak protein-binding agent such 
as a diatrizoate is used for the 
procedure, it is essential to omit 
preparatory dehydration, to admin- 
ister fluids, and attempt to alka- 
linize the urine. 

immediate adverse reactions to 
infusion urography have not been 
reported to occur at a higher fre- 
quency or with greater severity 
than with routine excretory urog- 
raphy. However, sequelae of this 
procedure are possible some hours 
after the examination. Infusion 
urography imposes a sudden os- 
motic load. This should be consid- 
ered in patients with established, 
decreased glomerular filtration and 
renal tubular damage. In addition, 
these patients may also have coex- 
isting or associated cardiovascular 
disease. Therefore, there is a 
possibility of the development of 
congestive heart failure hours 
after the procedure, 

Because of the possibility of induc- 
ing temporary suppression of 
urine, it is wise to allow an interval 
of at least 48 hours to pass before 
repeating infusion urography in 
patients with unilateral or bilateral 
reduction of normal renal function. 
Preparatory dehydration or abdom- 
inal compression may not be 


necessary in infusion urography. In 
infants and young children and in 
azotemic patients, especially those 
with oliguria, dehydration is con- 
sidered dangerous. 

Adverse Reactions: Reactions ac- 
companying the use of contrast 
media may vary directly with the 
concentration of the substance, the 
amount used, the technique used, 
and the underlying pathology. 

The following have been reported 
after administration of diatrizoates 
and other iodinated contrast media. 
Cardiovascular reactions: vein 
cramp and thrombophlebitis fol- 
lowing intravenous injection, rare 
cases of cardiac arrhythmias, hy- 
pertension, hypotension and shock, 
and cardiac arrest. Allergic reac- 
tions: asthmatic attacks, nasal and 
conjunctival symptoms, dermal 
reactions such as urticaria, and 
rarely, anaphylactic reactions. 
Signs and symptoms related to the 
respiratory system; pulmonary or 
laryngeal edema, bronchospasm; 
or to the nervous system: restless- 
ness, convulsions. Other reactions: 
flushing, pain, warmth, nausea, 
vomiting, anxiety, headache, dizzi- 
ness, hematoma, and ecchymosis. 
Occasionally, transient proteinuria, 
and rarely, oliguria or anuria. 
Rarely, immediate or delayed 
rigors can occur, sometimes ac- 
companied by hyperpyrexia. Infre- 
quently, “iodism” (salivary gland 
swelling) from organic iodinated 
compounds appears two days after 
exposure and subsides by the 

sixth day. 

Dosage and Administration: The 
recommended dose for infusion 
urography is calculated on the 
basis of 2 ml. of Hypaque-DIU 30 
per cent per pound of body weight. 
The average dose of the solution 
for aduits is 300 ml.; for optimal 
results, a minimum dose of 250 ml. 
should be used. A maximum dose 
of 400 ml. is generally sufficient 
for the largest of subjects. 

The solution is infused over a 
period of three to ten minutes. 
Radiographs are usually taken at 
10, 20, and 30 minutes from the 
beginning of the infusion. Earlier 
films may be obtained for the 
evaluation of hypertension. Nephro- 
grams are usually obtained at the 
end of the infusion, and voiding 
cystourethrograms are usually ob- 
tained 30 minutes after the begin- 
ning of the infusion. 

How Supplied: Calibrated bottles of 
300 ml., rubber stoppered, packed 
with and without sterile disposable 
intravenous infusion sets. x 


Winthrop Laboratories, New York, N. Y. 10016 
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Every area of medicine 
has its eminent specialists. 
Serial Radiography 
has Sanchez-Perez. 


The Sanchez-Perez Automatic Seriograph is a 
specialist. And like all specialists, the Sanchez- 
Perez does not promise expertise in every facet 
of serial radiography. But it does promise the high- 
est possible x-ray resolution. Consequently, the 
Sanchez-Perez is ideally suited to high resolution 
cerebrovascular studies, renography, and magni- 
Bs studies. 

cach of the twelve individual cassettes has its 


own set of screens, and provides the even film-to- 
screen contact necessary for uniform detail. 

The Sanchez-Perez is compact and portable. 
it teams up with any existing x-ray unit within 
minutes — providing special procedure capabilities 
when and where they are needed. And it is de- 
signed tor horizontal or vertical use. 

Sanchez-Perez. When resolution counts in your 
serial studies. 


[H AUTOMATIC SERIOGRAPH 


tton Des Plaines. ros 60012 


A more accurate 


and more simple 
radiographic 
assessment 

of residual urine 


The use of a water soluble 
dye alone for radiographic de- 
termination of residual urine is 
unsatisfactory since dilution 
over a 24-hour period renders 
the retained aqueous dye 
non-opaque, 

The addition of 5 ml. of Lip- 
iodol® Ascendant to the cys- 
tographic procedure permits 
reliable assessment. Lipiodol* 
Ascendant, floating on the 
urine, is only evacuated when 
the bladder is completely 
emptied. Its presence on a 24- 
hour or later film is reliable ev- 
idence of urine retention. Lip- 
iodol® Ascendant helps you 
avoid the dangers of repeated 
catheterizations. And, Lipio- 
dol* Ascendant may be used 
in addition to an aqueous con- 
trast medium. Lipiodol® As- 
cendant permits a safe, sim- 
ple, more accurate estimation 
of residual urine in the blad- 
der; a test for voiding ef- 
ficiency and an evaluation 
of borderline vesical decom- 
pensation. 

Specify Lipiodol? Ascend- 
ant for your next cystographic 
procedure. 


4 AMPULS 


Um PHI A aire T 


ized Og N.F. 025 





BRIEF SUMMARY 
DESCRIPTION: 


contains 10% iodine (ww? in chemical 


Lipiodol* Ascendant 
combination with poppyseed oil. and 
olive oil. it is radio-opaque. Specific 
gravity is less than 1,000, Lipiodol As- 
cendant wilh not mix with body fluids 
but floats on top of them. 

INDICATIONS: Radiographic estima- 
tion of residual urine; a test for voiding 


efficiency; evaluation of borderline vesi- 


cal decompensation: visualization of 


urinary tract segments which may be re- 
taining urine. 

CONTRAINDICATIONS: Active bleed- 
ing in the urinary tract; never administer 
intravenously; iodine sensitivity. Do not 
use if a dark color has developed. 
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ipiodol Ascendant 


IODIZED OIL 10% 


ADVERSE REACTIONS: No side effects 
have been reported in cystographs, 
ADMINISTRATION AND DOSAGE: in- 
still 5 ml, into the bladder. Use in addi- 
tion to the aqueous contrast medium. X- 
rays are taken in erect and supine posi- 
tions. Normal voiding is allowed during 
first 24 hours. Avoid catheterizations. A 
24-hour foliowup film is used to deter 
mine residual urine. See package insert 
tor full details. 

SUPPLY: Box ot four 5 cc. ampuls. For- 
merly available from E, Fougera & Co., 
Hicksville, New York 

CAUTION: Federal law prohibits. dis- 
pensing without prescription, 


Vsavace LABORATORIES, INC., 5222 ELM ST., HOUSTON, TEXAS 77036 
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M Up-to-the-minute Mosby references 
cast new ‘fight on your rapidly advancing specialty! 





New 4th Edition! RADIATION ONCOLOGY: Rationale, Technique, Results, 
by William T. Moss, M.D.; William N. Brand, M.D.: and Hector Battifora, M.D. 
Look to the thorough revision of this authoritative reference for full information 
on the entire spectrum of cancer care, from diagnosis to clinical management, treat- 
ment and follow-up. Each chapter in this up-to-date new 4th edition has been criti- 
cally revised, with outdated material replaced and current concepts and new illus- 
trations added. Highlights include the addition of a surgical pathologist as co-author; 
a new chapter on radiotherapy of childhood cancers; and clarification of techniques 
in the care of patients with Hodgkin’s disease. November, 1973. 4th edition, approx. 656 
pages, 634" x 934”, 330 illustrations. Price, $28.50. 


New! CURRENT CONCEPTS IN RADIOLOGY, edited by E. James Potchen. 
M.D.; with 19 contributors. This first volume in a planned biennial series reviews 
radiology's most current, up-to-the-minute developments. Nineteen noted authori- 
ties present selective information on specific areas of clinical research which are 
vitally important to daily practice. Authoritative discussions, all related to diagnosis, 
deal with a wide range of topics, including: radiology of organ blood flow; radio- 
logic aspects of pulmonary mechanics; radiologic evaluation of hyaline membrane 
disease; concepts of injection technique; radioisotopic detection of tumors: the 
roentgenologic staging of upper airway carcinomas; and much more. December, 1972. 
346 pages plus FM I-XIV, 634" x 934", 502 illustrations. $24.75. 


MEDICAL SPECIALTY TERMINOLOGY—X-Ray and Nuclear Medicine, 
by Clara Gene Young; and Joseph J. Likos, M.D., F.C.A.P. Offe 'ring much more 
than dictionary definitions, this well illustrated book clarifies the rationale behind 
radiographic and radioisotope procedures. It emphasizes major diseases of each 
body system, providing definitions and brief descriptions of these diseases. plus 
representative or possible radiographic terminology related to each one. Detailed 
tables list both basic and advanced anatomical terms: a special chapter outlines 
major terms of nuclear and x-ray physics; and an extensive bibliography provides 
access to further information. 1972. 283 pages plus FM I-X, 7" x 10", 124 illustrations. 


$15.75. 
MOSBY 


TIMES MIRROR 


THE C. V. MOSBY COMPANY * 11830 WESTLINE INDUSTRIAL DRIVE * ST. LOUIS, MISSOURI 63141 
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First in the line of LINEAR ACCELERATORS now being manufac- 
tured by Atomic Energy of Canada Limited in conjunction with the 
Accelerator Division of Thomson C.S.F. 


The Therac 6 is a 100 cm., fully rotational linear accelerator for 
the treatment of cancer. A model of this unit will be on display at 
the Radiological Society of North America meeting in Chicago. 


This new series of linear accelerators will be an important supple- 
ment to AECL's world renowned family of Cobalt 60 Teletherapy 
units providing a spectrum of energy output from 6 to 40 MeV. 
The precise engineering and enduring quality characteristic of 
AECL units since this firm introduced the world's first commercial 
Cobalt 60 unit in 1951 will, of course, be maintained in this new 
series of linear accelerators. 


73-3M 


Atomic Energy of Canada Limited 
Commercial Products 


P.O. BOX 6300, STATION J, OTTAWA, CANADA, K2A 35W53 
TEL. 613/592-2790 * CABLE NEMOTA * TELEX 053-4162 
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The 
high energy 
linear accelerator 
with features 
that have 
passed the test 
of field use. 


The Mevatron XX offers high energy X-rays and 
electron therapy together with the popular 
operating features that have been tested and 
proven on other Mevatron linear accelerators. 

The available electron energies are 6, 9, 12, 15, 
and 18 MeV defined according to SCRAD protocol 
at the isocenter. 

Photon energy is 12 or 15 MeV measured at 100 
cm isocenter. 

And because the distance from the isocenter to 
the defining head is 57 cm (100 cm to the target), 
you have ample room to place beam blocks to min- 
imize problems from scattered radiation. 

Both the electron and X-ray fields are inherently 
symmetrical due to Applied Radiation's patented 
achromatic beam bending magnet. Just as in our 
other accelerators, there is no need to monitor or 
correct for asymmetry. 

Simplified, fail-safe controls assure efficient set- 
up for fixed, arc, or full rotation therapy. And by 
retracting the beam shield, you can treat over ex- 
tended distances and areas. 

The Mevatron XX is our most powerful accel- 
erator, and with it you get the features you have 
come to expect from Applied Radiation. Two 
decades of dedicated research have resulted in 
today's most sophisticated linear accelerators for 
sale, lease, or rent — MEVATRON. In the battle 
for life, don't settle for less. 

For further information, please call or write: 
CORPORATE HEADQUARTERS, Applied Radi- 
ation, Department ]-20 , Walnut Creek, CA 
94596, telephone (415) 935-2250. 

EUROPEAN HEADQUARTERS, Siemens AG, 
Medical Engineering Group, Henkestr. 127, 
Erlangen, Germany, telephone (09131) 84-2423. 


APPLIED RADIATION 


A SUBSIDIARY OF THE DOW CHEMICAL COMPANY 





All GAF X-Ray films are made in 
Binghamton, New York, to rigid quality 
standards by employees of America's 
oldest manufacturer of photographic 
products. You can count on quick deliv- 
ery and product freshness. 

To the radiologist, we offer our fam- 
ily of 90-second X-Ray films—the films 
that meet the ultra-high standards of 
manual processing. Whatever the appli- 
cation... there's a GAF medical X-Ray 
film product to do the job. With uncom- 
promising quality. 

GAF also makes Liquamat? 90, a 
90-second, 90*C, all-liquid chemistry 
with a really unique feature...it's color 
coded! So you know immediately when 
your developing systems become con- 
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taminated. 

And the way it works is: our devel- 
oper is red...our fixer is blue. If they get 
mixed...the worthless stuff is white. 
(How's that for flagging contamination?) 

The color coding feature of Liqua- 
mat 90 assures you of fast, clean, reli- 
able development...each and every time 
you use it. Keep your eye on Liquamat 90 
...it develops your X-rays with quality. 

X-Ray films that deliver the image 
of quality, always. A chemistry system to 
back up the films. All made in America. 
Find out more about the type of X-Ray 
films you should be using. Write GAF 
Corporation, Industrial Photo Division, 
X-Ray Dept., 140 West 51st Street, New 
York, New York 10020. 
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hen you buy X-Ray film, 
make sure you're buying 
American by buying GAF. 











GAF 
is America's oldest 
manufacturer of film, 
photographic papers 
and chemicals. 


466-0400 


itroducing a special 


stain remover for Mavig aprons. ‘It’s called 


soap-and-water. 


Removing stains (especially barium) from most X-Ray aprons 
is a problem. 


But not with Mavig. All it takes is a little soap-and-water, a 
quick rinse, and your apron comes out looking like new. 
Without even a trace of stain. 


Of course, you 're interested in more than washability, you're 
interested in protection and comfort. And Mavig delivers. 
For added protection, Mavig uses multi-layered, lead im- 
pregnated rubber. And they use it in places that other apron- 
makers don't. Like over the shoulders. And around the back. 


For comfort, there's a more even weight distribution, a better 
“feel” and just plain better tailoring. It adds up to increased 
comfort, much greater freedom of movement. 


Mavig aprons come in 4 fashion colors, and three models 
(including one for the ladies). Closures are at your option: 
Snaps, strings, or velcro. 

Ask your local representative for our brochure. Or contact us 


directly. Keuffel & Esser X-Ray, Inc., 750 Huyler Street, 
Teterboro, New Jersey 07608. 


KEUFFEL & ESSER X-RAY, INC. 
X-Ray Film and Instrumentation 











Exclusive Distributors 
Western Hemisphere 
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thats programmed to automate 
X-ray procedures. 
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The Optimatic System: 

Its analog computer and 
time-shared generator give 
you a new way to expand 
radiological capabilities. 


Siemens now offers a system to 
handle a far greater radiological workload 
with the same or less investment in equip- 
ment and personnel. 

The Optimatic is an integrated system 
of a single centrally located time-shared 
master generator and analog computer 
with three or more pushbutton operated 
local consoles teamed with your selection 
of examination units. A four-station unit 
usually costs considerably less than a 
similar setup of four independent systems, 
SO you save in initial investment. 

The largest saving comes with 
increased workload, however. First, the 
X-ray department layout can be better 


olannedfor optimum use of available space. 


Then the consoles, each placed close 
to its examination unit, are human- 
engineered” in conjunction with the com- 
puter to provide organ-related and 
pushbutton lontomat* exposure control. 
So operators work faster, and produce 


*ionization chamber 





Step 1: Preselect X-ray data. 


Step 2: Position the patient. 


SIEMENS 


consistently high quality radiographs. 
virtually eliminating retakes. 

Unquestionably, the flexible Siemens 
Optimatic System is the most modern 
X-ray equipment available today. 

For full information, please write or call 
Siemens Corporation, Medical Systems 
Division, 186 Wood Avenue South, Iselin, 
New Jersey 08830. (201) 494-1000. 








The Siemens Optimatic Generator Systems 








800 mA at 60 kV 





400 mA at 125 kV 







Tridoros (50 kV ) 
150 mA at 150 kV 





1250 mA at 80 kV 


Gigantos ( 100 kV ) 1000 mA at 100 kV 










500 mA at 150 kV 





2000 mA at 75 kV 
1600 mA at 90 kV 
1000 mA at 150 kV 
DC (Output) 















Pandoros (150 kV ) | 
0.3 ms (Shortest Exposure Time) 


ZA T. (Zero Interrogation Time) 
Up to 500 Exposures /Sec. 
150 KW (Biplane Capability) 
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Step 3: Make the exposure. 
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THE TWENTY-SIXTH ANNUAL 
MIDWINTER RADIOLOGICAL CONFERENCE 


Again featured will be outstanding speakers, the small workshops 
that were found to be very popular in 1973, luncheon round-table dis- 
cussions, a Saturday evening banquet and the country’s second 
largest Radiologic technical exhibit. Plan now to attend! 

SPONSOR: The Los Angeles Radiological Society 

DATE: February 1st, 2nd, 3rd, 1974 


PLACE: Century Plaza Hotel, Los Angeles, California 90067 


SPEAKERS: REGISTRATION: 

DIAGNOSIS Fee: $50.00 (includes two luncheons) 
Per Amundsen, M.D. .......... Oslo, Norway $25.00 (for Residents, if a supporting let- 
Werner Porstmann, M.D. .. Humbolt, University ter from their staff is included.) 


E. Berlin, Germany 
Walter M. Whitehouse, M. D. . Univ. of Michigan 
David M. Witten, M.D. .. University of Alabama Workshops: $20.00 each 


Dinner Dance: $15.00 per person 


THERAPY 


ADVANCE REGISTRATION: 
H. J. G. Bloom, M.D. .. . Royal Marsden Hospital 
London, England J. Stanley Lance, M.D. 


Eugene A. Cornelius, M.D., Ph.D. ... Yale Univ. Huntington Memorial Hospital 
New Haven, Conn. 100 Congress Street 
Robert D. Lindberg, M.D. . .M.D. Anderson Hosp. Pasadena, California 91105 
Houston, Texas 
ru i. Migeman, M of New Mosca HOTEL ACCOMMODATIONS: 


| Albuquerque, N.M. Convention Manager 

| Century Plaza Hotel 

| NUCLEAR MEDICINE Los Angeles, California 90067 

| C. Douglas Maynard, M.D. EEO RATE 

eke anaes ee Univ. of No. Carolina 

| MESSAGE CENTER: 

| ULTRASOUND Furnished by Pacific Telephone Company. 
| George R. Leopold, M.D. ... Univ. of California Out of town calls will be received at 

| san Diego 213-277-1890 daily from 8 A.M. to 5 P.M. 
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“GET IT THRU YOUR SKULLS!” 





Why? Because the central ray is always centered to the film, regardless of Bucky 
or tube angle. Combine this centering facility with rigid construction and the 
result is dependable, accurate alignment for excellent film detail. O Additionally, 
patient can be comfortably seated and radiographs completed in a fraction of the 
time usually required when patient must be positioned on a table or bucky stand. 


For more detailed information, call your X-ray equipment supplier or write direct. 


LIEBEL-FLARSHEIM 


SYBRON CORPORATION 
111 East Amity Road, Cincinnati, Ohio 45215 U.S.A. 











Products for 
Better Health 
from Sybron 
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37% lodine (74 g per 280 cc.) 
RENOGRAFIN'-76 
Meglumine Diatrizoate and 
Sodium Diatrizoate Injection 


Caution Federal law prohibits 
aispensing without prescription 
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Protect trom fight - Store at room temper ature 


boe nrar 42. TS f'atett 


Single Dose Bottie » Discard unused portion 


SEE INSERT FOR INDICATIONS AND 


DOSAGE INFORMATION 





- roaucing — 
he 
: ingle-dose bottle - 


- (MEGLUMINE DIATRIZOAT 
36% AND SODIUM DIATRIZOATE 


0% INJECTION) 


quantity sufficient for combined procedure —selective core nary — 
rteriography with left ventriculography E 
extra convenience—a single bottle to open us 


Cap may be removed or spiked 
so available: 20 cc. and 50 cc. single-dose vials for other procedure = 


enografin-76 is indicated for excretion urography, aortogtépi m 
ediatric angiocardiography, peripheral arteriography, selective - ei 
oronary arteriography, and selective coronary sd raphy ms 


ombined with left ventriculography. 


For brief summary, see ext 


SQUIBB HOSPITAL omsion 
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=> new 200cc. 
wagle-dose bottle 


BENOGRAFIN®-76 


eglumine Diatrizoate 66% and 
dium Diatrizoate 10% Injection) 


ografin-76 is supplied as a sterile, aqueous 
ition providing 66% meglumine diatrizoate 
10% sodium diatrizoate with 0.32% sodium 
ate as a buffer and 0.04% disodium edetate 
a sequestering agent. The solution contains 
roximately 37% (370 mg./cc.) bound iodine 
approximately 4.48 mg. (0.19 mEq.) sodium 
cC. 
itraindications: In patients with a hypersen- 
'ity to salts of diatrizoic acid. Urography 
traindicated in patients with anuria. 
wernings: A definite risk exists with the use of 
trast agents in excretion urography in pa- 
wats with multiple myeloma. There has been 
ria with progressive uremia, renal failure 
death. This risk of the procedure in these 
ents is not a contraindication; however, 
ial dehydration in preparation for study is 
recommended since it may predispose for 
cipitation of myeloma protein in renal 
ules. No therapy, including dialysis, has 
en successful in reversing this effect. 
2loma should be considered in persons over 
before undertaking urographic procedures. 
1 cases of known or suspected pheochro- 
ecytoma, if the physician feels that the pos- 
e benefits outweigh the considered risks, 
iopaque materials should be administered 
1 extreme caution; however, an absolute 
“imum of material should be injected, the 
od pressure should be assessed throughout 
procedure, and measures for treating a 
)»ertensive crisis should be available. 
'ontrast media may promote sickling in 
nozygous individuals when injected |.V. or 
a-arterially. Although a history of sensitivity 
odine per se or to other contrast media is 
an absolute contraindication, administra- 
! of diatrizoate requires extreme caution in 
h cases. Renografin-76 should be used in 
gnant patients only when the physician 
^ms its use essential to the welfare of the 
ient since safe use during pregnancy has 
been established. Perform thyroid function 
Ms prior to administration of Renografin-76 
sce iodine-containing contrast agents may 
ar the test results. 
"Veigh the inherent risks against necessity 
performing angiocardiography in cyanotic 
ants and patients with chronic pulmonary 
physema. In pediatric angiocardiography, a 
se of 10 to 20 cc. may be particularly haz- 
ous in infants weighing less than 7 kg.; this 
« is probably significantly increased if these 
ints have preexisting right heart "'strain," 
it. heart failure, and effectively decreased 
obliterated pulmonary vascular beds. Per- 
m urography with extreme caution in per- 
is with severe concomitant hepatic and 
al disease. Perform selective coronary ar- 
ography only in selected patients and those 
whom expected benefits outweigh the pro- 
lural risk. 
ecautions: Diagnostic procedures involving 
> of contrast agents should be performed 
ler the direction of personnel with prereq- 
ite training and a thorough knowledce of the 
'ticular procedure. Appropriate facilities 
uld be available for coping with situations 
ich may arise as a result of the procedure 
1 for emergency treatment of severe re- 
ions.to the contrast agent itself; competent 
sonnel and emergency facilities should be 
illable for at least 30 to 60 minutes after I.V. 
ninistration since delayed reactions have 
en known to occur. These severe life- 
eatening reactions suggest hypersensitivity 
the contrast agent. A personal or family his- 
y of asthma or allergy or a history of a pre- 
us reaction to a contrast agent warrants 


M PITT &u way DW. mure du- 
curately than pretesting the likelihood of a re- 
action although not the type nor severity of the 
reaction in the individual. The value of any pre- 
test is questionable. The pretest most per- 
formed is the slow I.V. injection of 0.5 to 1.0 cc. 
of the preparation prior to injection of the full 
dose; however, the absence of a reaction to 
the test dose does not preclude the possibility 
of reaction to the full diagnostic dose. Should 
the test dose produce an untoward response, 
the necessity for continuing the examination 
should be re-evaluated. If deemed essential, 
examination should proceed with all possible 
caution. In rare instances, reaction to the test 
dose may be extremely severe; therefore, close 
observation and facilities for emergency treat- 
ment are indicated. 

Renal toxicity has been reported in a few 
patients with liver dysfunction who were given 
oral cholecystographic agents followed by 
urographic agents; therefore, if known or sus- 
pected hepatic or biliary disorder exists, 
administration of Renografin-76 should be 
postponed following the ingestion of cholecys- 
tographic agents. Consider the functional abil- 
ity of the kidneys before injecting Renografin-76. 
Use cautiously in severely debilitated patients 
and in those with marked hypertension. Bear 
in mind the possibility of thrombosis when 
using percutaneous techniques. 

In excretion urography, adequate visualiza- 

tion may be difficult or impossible in uremic 
patients or others with severely impaired renal 
function (see Contraindications). In aortography 
repeated intra-aortic injections may be haz- 
ardous; this also applies to pediatric angio- 
cardiography particularly in infants weighing 
less than 7 kg. (see Warnings). In peripheral 
arteriography, hypotension or moderate de- 
creases in blood pressure seem to occur fre- 
quently with intra-arterial (brachial) injections; 
this is transient and usually requires no treat- 
ment. Monitor blood pressure during the im- 
mediate 10 minutes after injection. It is recom- 
mended that se/ective coronary arteriography 
not be performed for about 4 weeks after 
diagnosis of myocardial infarction; mandatory 
prerequisites to this procedure are experienced 
personnel, ECG monitoring apparatus, and ade- 
quate facilities for immediate resuscitation and 
cardioversion. 
Adverse Reactions: Nausea, vomiting, flushing, 
or a generalized feeling of warmth are the re- 
actions seen most frequently with intravascular 
injection. Symptoms which may occur are 
chills, fever, sweating, headache, dizziness, 
pallor, weakness, severe retching and choking, 
wheezing, a rise or fall in blood pressure, facial 
or conjunctival petechiae, urticaria, pruritus, 
rash, and other eruptions, edema, cramps, 
tremors, itching, sneezing, lacrimation, etc. 
Antihistaminic agents may be of benefit; rarely, 
such reactions may be severe enough to re- 
quire discontinuation of dosage. There have 
been a few reports of a burning or stinging sen- 
sation or numbness, of venospasm or venous 
pain, and of partial collapse of the injected 
vein. Neutropenia or thrombophlebitis may 
occur. Severe reactions which may require 
emergency measures (see Precautions) are a 
possibility and include cardiovascular reaction 
characterized by peripheral vasodilatation with 
hypotension and reflex tachycardia, dyspnea, 
agitation, confusion, and cyanosis progressing 
to unconsciousness. An allergic-like reaction 
ranging from rhinitis or angioneurotic edema 
to laryngeal or bronchial spasm or anaphylac- 
toid shock may occur. Temporary renal shut- 
down or other nephropathy may occur. 

Adverse reactions as a consequence of ex- 
cretion urography include cardiac arrest, ven- 
tricular fibrillation, anaphylaxis with severe 
asthmatic reaction, and flushing due to gen- 
eralized vasodilation. Risks of aortography pro- 
cedures include injury to aorta and neighbor- 
ing organs, pleural puncture, renal damage 
(including infarction and acute tubular necrosis 
with oliguria and anuria), accidental selective 
filling of right renal artery during translumbar 


VN nu. "t DW ce Ul piette Tenal uis 
ease, retroperitoneal hemorrhage from trans: 
lumbar approach, spinal cord injury anc 
pathology associated with syndrome of trans- 
verse myelitis, generalized petechiae, and 
death following hypotension, arrhythmia, and 
anaphylactoid reactions. In pediatric angio- 
cardiography, arrhythmia and death have oc- 
curred. During peripheral arteriography, hemor- 
rhage from puncture site, thrombosis of the 
vessel, and brachial plexus palsy (following 
axillary artery injection) have occurred. During 
selective coronary arteriography and selective 
coronary arteriography with left ventriculog- 
raphy, transient ECG changes (most patients); 
transient arrhythmias (infrequent); ventricular 
fibrillation (from manipulation of catheter or 
administration of medium); hypotension; chest 
pain; myocardial infarction; transient elevation 
of creatinine phosphokinase (occurred in about 
30% of patients tested); fatalities have beer 
reported; hemorrhage, thrombosis, pseudo- 
aneurysms at puncture site, dislogment of 
arteriosclerotic plaques, dissection of coronary 
vessels, and transient sinus arrest have oc- 
curred due to the procedure. 

For full prescribing information, consult 
package insert. 
How Supplied: Available in 20 cc. and 50 cc. 
single-dose vials and in 200 cc. single-dose 


bottles. 
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When were you last 
on your knees? 
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Only Abbott's Graphic " Rectilinear Scanner team 
offers a total service commitment. 


The Graphic scanner team is not one 
man who sells you an instrument and 
then forgets you. We provide the 
assistance of a radio-pharmaceutical 
representative, nuclear instrument 
consultant and field service engi- 
neer. They are ready to help even 
when everything is running 
smoothly. Our team is capable and 
willing to help you set-up a new de- 
partment, They can assist in licens- 
ing procedures, thorough training of 
technicians, including new diagnos- 
lic procedures and techniques, 

Graphic is a versatile and rugged 
instrument. But let's face it: even the 
best equipment eventually needs 
service. The speed and thorough- 
ness with which your supplier re- 
sponds is your most important 
consideration, 

Frankly, we don't expect too many 
calls telling us the Graphic is 
"down", The Graphic scanner is rug- 
ged and reliable. We even provide 
our normal warranty for mobile use. 
It’s not one of those complex units 
that spends more time with a service 


engineer than it spends with your To find out more, just send in the 


patients, You handle more patients 
in less time with the easy-to-operate 
Graphic scanner, 


coupon below. For fast results, call 
Abbott Nuciear Instruments at 312- 
688-8354, 


What's more, our team of spec- 
ialists will thoroughly train your 
personnel, This thorough training 
can only be obtained from the first 
and only full-line supplier of nuclear 
instruments and radio-pharmaceu- 


C) 


ABBOTT LABORATORIES 
Fradio-Pharmaceutical Products Division 
North Chicago, Ulinois 60064 

Health Care Worldwide 

World's Leading Supplier 

of Hadio-Pharmaceuticals 
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24-hour postinjection x-ray of same patient. 


Hysterosalpingogram with Salpix Contrast Medium. 


now you see it now you don't 


With Salpix as your contrast medium, your gynecologic pa- 
tient needn't undergo the 24-hour postinjection x-ray usually 


CONTRAST MEDIUM 
required with iodized oils. Water-soluble Salpix leaves virtu- Salpix 


ally no irritating radiopaque residue to produce foreign-body TRADEMARK 


reactions, yet it provides the viscosity needed for adequate «cr ce conrains: | 
sodium acetrizoate 0.53 g and 


visualization. wet (idone 0.25 
Contraindications: Contraindications to hysterosalpingography include the poyvimyipyrronaone Vi. E 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: |f indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 


Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 


ORTHO PHARMACEUTICAL CORPORATION * RARITAN, NEW JERSEY O8869 
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Please send me: u. copy /ies of ‘Progress in Pediatric Radiology’, Volume 4 


Intrinsic Diseases of Bones 
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Medical and Scientific Publishers 
Arnold-Bócklin-Strasse 25 
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US Representative of S. Karger 
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You can meet 
next year's BRH standard 
for x-ray collimators, NOW. 








Specify Machlett. 








collimation equipment takes effect. But Machlett's 
complete family of all-new collimators has already 
been fully certified. That means you can specify 
Machlett collimators for your new or updated 
facility, and meet all the requirements right now. 

The Machlett line of collimators includes three 
automatic and manual models. And all three fea- 
ture compactness, light weight, high accuracy and 
traditional Machlett reliability. Plus these distinc- 
tive features in each model: 


Collimaster A. The fully automatic all-solid state 
electronic collimator that operates automatically 
in less than a second when the film cassette is 
inserted. The Collimaster also features a patented 
shutter that fits inside the x-ray port to virtually 
eliminate off-focus radiation. For operation at up 
to 150 PKV. 


August 1,1974 is the date the new BRH standard for — Collimaster M. A manually adjusted version of 





the Collimaster with all the standard operating 
features and specifications. For 150 PKV operation. 


Duocon M. Manually operated collimator with 
features similar to Collimaster. For radiographic 
systems rated up to 125 PKV. 


Collimaster A ... Collimaster M...Duocon M. 
All three meet or exceed HEW (BRH) Perform- 
ance Standard 21 CFR part 278.213. All three 
are backed by Machlett's 75 years experience. 

A nd all three are available now. 


For complete details, contact your x-ray equip- 
ment dealer or write Machlett Laboratories, a 
subsidiary of Raytheon Company, 

1063 Hope Street, 
Stamford, 
Connecticut 06907. 





There are few mysteries left in 
the design of a television camera. 
So few, that most x-ray equip- 
ment designers simply dip into 
the pool of existing technology to 
solve their problems. "Not good 
enough" says Profexray engineer 
Jim Princehorn. “A doctor should 
be able to see exactly what he 
wants to see...not just what 
some camera designer thinks is 
important.” 

So in all the x-ray equipment 
industry, only Profexray's TV 
camera is totally designed by an 
x-ray equipment designer. And 


only Profexray's TV camera is 
builtin the same facility — virtually 
in the same room — as the rest of 
the system. The resulting product 
will do a crummy iob of bringing 
you “| Love Lucy” reruns. It will 
do a superb job of bringing you 
critical nuances of information 
for valid radiological evaluation. 

Profexray TV cameras, then, 
are built by a team whose mem- 
bers are responsible for perform- 
ance of the total system. Not just 
the camera. It makes for a remark- 
ably better interface of logic. 
Enough to deliver an image some 
doctors tell us is four times better 
than any other. 


We don't expect you to take 
our word for that. We ask only 
that before you decide, before 
you buy, you look at our TV cam- 
era image — and at our new line 
of third-generation equipment. 
You'll see dozens of features that 
are causing designers throughout 
the world to say, “Hey, why didn't 
somebody think of that before?" 

Because it works. 


[H PROFEXRAY 


Litton Des Plaines. Hincis 60018 


Litton Technology: 
the 2nd American Revolution 


“Our industry borrows from many other 
disciplines and from much other technology 
in the design of x-ray equipment. 









Jinn Princehorn 


"uu it doesn't work." 










SOFT:STEERABLE *. 
THETER SYSTEM FO 
NON-OPERATIVE REMOVAL 
BF RETAINED BILIARY STONES 
"VIA THE BURHENNE TECHNIQUE’ 


NCEPT 
ng the Burhenne technique and the MEDI-TECH steerable catheter, a 
ificant number of non-operative removals of retained biliary stones have been 
ieved with consistent success.’ 
The safe, simple procedure, developed by Dr. H. Joachim Burhenne, is 
formed as a follow-up to cholecystectomy, after it has been determined, by a 
estoperative cholangiogram, that there are retained stones. The procedure is 
formed, at least four weeks after surgery, by removing the T-tube and advancing 
MEDI-TECH Soft Steerable Catheter through the remaining T-tube tract. 
Unique maneuverability of the soft-steerable catheter tip permits the physician 
dislodge, manipulate and reposition the stone(s). Contrast media is injected 
ough the Luer-Lock and the Open Lumen of the MEDI-TECH catheter to 
mance visualization. Then, with the stone in desired position, a wire basket or 
sare is passed through the Tuohy-Borst fitting and the open lumen to the site. 
en the stone is secured, the entire assembly is withdrawn. Although the soft-tip 
vides sufficient torque for this procedure, patient discomfort is minimal and 
anesthesia or pre-medication is used. 
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Burhenne, H. J., Non-operative Retained Biliary Tract Stone 
Extraction — A New Roentgenologic Technique, AMER. J. 
ROENTGENOLOGY, Vol. CXVII, No. 2, pp. 388-399, February 1973. 


AN X-RAY CINE FILM of the Burhenne procedure is avail- 
able. Please contact MEDI-TECH to arrange a viewing of 
the film and to obtain copies of reference articles plus 
complete information on the MEDI-TECH/BURHENNE 
Biliary Catheter System. 


THE COMPLETE BILIARY CATHETER SYSTEM includes the 
MEDI-TECH Remote Control Handle, Special Biliary 
Catheters and Wire Stone Removal Baskets. 


ALSO 


the same MEDI-TECH Control Handle is used with a variety 
of other catheters and special accessories to perform a 
broad range of vascular, bronchial, GI and other procedures 
described in MEDI-TECH literature. 
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Division of Cooper Scientific Corporation 


372 Main Street, Watertown, Mass, 02172 
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— We would be interested in viewing the X-Ray Film. 
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CORONARY COLLATERAL CIRCULATION* 


by DAVID C. LEVIN, M.D.,,T MICHAEL KAULE, M.D.,f and HAROLD A. BALTAXE, M.D. 


NEW YORK, NEW YORK 


"ORONARY arteriography in patients 

4 with severe obstructing coronary ath- 
erosclerosis will frequently demonstrate the 
presence of varying degrees of collateral 
circulation, Although there is some con- 
troversy over the clinical significance of 
this collateral circulation,® our experience 
suggests that it plays a key role in preserv- 
ing myocardial viability. 

Collateral arteries within the heart 
probably do not develop de novo. They are 
in actuality anastomotic channels which 
are present in virtually all normal hearts,?? 
but which are not utilized until the need 
arises. These anastomotic channels have 
been carefully studied in pathologic speci- 
mens by Baroldi and Scomazzoni,? who 
describe both “homocoronary” anastomoses, 
connecting various branches of the same 
coronary artery, and "intercoronary" anas- 
tomoses, connecting branches of the 3 major 
coronary arteries. These anastomoses are 
generally less than 200 micra in diameter, 
but may occasionally be as large as 350 
micra. In spite of this considerable size, 
however, they possess only a thin endo- 


thelial lining. In healthy hearts, they can- 
not be demonstrated arteriographically be- 
cause they are nonfunctional.’ However, if 
an obstructing lesion develops in a major 
coronary artery, a pressure gradient is 
created between the distal segment of that 
artery and either the proximal segment of 
the same vessel or a nearby unobstructed 
vessel. Blood will then begin to flow from 
the high pressure segments to the low pres- 
sure segment through these pre.existing 
anastomotic channels. The latter, because 
of their thin walls, become elongated and 
tortuous and may dilate up to 1 and even 2 
mm. in diameter. At this stage, they have 
become collaterals which are readily visual. 
ized on coronary arteriograms. This se- 
quence of events generally does not take 
place unless severe coronary artery narrow- 
Ing is present with at least a go per cent 
reduction in diameter of the lumen? [t is 
very rare to be able to arteriographically 
demonstrate collateral circulation when the 
degree of stenosis is less severe. In addition 
to the hemodynamic factors discussed 
above, there may also be metabolic stimuli 


* An exhibit based upon this material was shown at the Seventy-third Annual Meeting of the American Roentgen Ray Society, 


Washington, D. C., October 3-6, 1572. 


From the Department of Radiology, The New York Hospital-Cornell Medical Center, New York, New York, 
t Current Address: Department of Radiology, State University of New York, Downstate Medical Center, Brooklyn, New York, 
$ Current Address: Department of Radiology, Montefiore Hospital, Bronx, New York. 
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to the development of collateral circula- 
tion} but these are not well understood at 
present. 

Coronary collaterals do not meander 
randomly through the myocardium, as do 
those of the thigh and knee in arterial occlu- 
sions of the lower extremities. Instead, a 
number of definable pathways exist. 
Thorough knowledge of these pathways 1s 
of more than purely academic interest. 
First of all, one must obviously be able to 
differentiate normal from pathologic cir- 
culation. Second, because of the variability 
of coronary artery anatomy, obstructions 
at the origins of small branches often can- 
not be detected except bv the demonstra- 
tion of collateral flow into the distal por- 
tions of these vessels. Finally, the presence 
or absence of collateral flow into distal 
segments of obstructed major coronary 


arteries may affect the advisability of 


surgical therapy or the nature of the opera- 
tion to be pertormed."® 

Previous publications have only partially 
catalogued the various collateral path- 
wavs. The purpose of this paper is to 
briefly describe all of the important path- 
ways seen in a large group of patients with 
coronary arterv disease. 


MATERIAL AND METHOD 


Selective coronary arteriograms of 200 
patients with signifcant coronary artery 
disease comprise this series. All patients 
had at least so per cent stenosis of at least 
1 major coronary artery. Patients with in- 
significant coronary lesions were not in- 
cluded, nor were those with valvular heart 
disease. The studies were performed utiliz- 
ing the percutaneous femoral approach and 
the catheters and techniques described by 
Judkins, and Amplatz e£ aZ! All studies 
were recorded on 34 mm. cine film and 
most were also recorded on serial roent- 
genograms exposed at 2 films per second for 
€ seconds. 

The arteriograms were carefully analyzed 
for the presence of collateral circulation. In 
the following sections, the major collateral 
pathways are briefly described. The num- 
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berin parentheses aftereach listing indicates 
the number of cases in the series in which 
that particular pathway was visualized. In 
many cases 2 or even 3 collateral pathways 
were present for a given obstructive lesion. 
Each listed pathway 1s accompanied by a 


TN 


coronary dominance. In this 
arrangement, present in go per cent of all 
patients, the right coronary artery gives 
rise to both the posterior descending and 
posterior left ventricular arteries. The 
following abbreviations are used: RC= 
right coronary artery; LC «left coronary 
artery; AM =acute marginal branch of the 
right coronary artery; OM = obtuse margi- 
nal branch of the left circumflex artery; 
PD = posterior descending branch of the 
right coronary artery; PLV = posterior left 
ventricular branch of the right coronary 


artery; LAD=left anterior descending 
artery. 
COLLATERAL PATHWAYS IN OBSTRUCTIONS 


OF THE RIGHT CORONARY ARTERY 


Among the 200 patients in this series, 33 
were found to have moderate stenoses 


these lesions; 105 patients had severe 
stenoses (greater than go per cent) or com- 
plete obstructions of the RC artery. Col. 
lateral circulation was seen circumventing 
the lesions in 74 of these patients. 


i. HOMOCORONARY COLLATERALS 


A, Either high acute marginal branch or 
conus branch to low acute marginal branch 


(9 cases). The conus branch arises either 
from the first part of the RC artery or di- 
rectly from a separate aortic ostium and 
passes forward to supply the infundibular 
portion of the right ventricle. The AM 
branch or branches arise slightly further 
down the RC artery and pass forward to 
supply the free wall of the right ventricle. 
When the RC is obstructed between the 
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origins of any of these branches, collateral com monly from the proximal LC artery), 
connections between them may serve to then passes down the anterior margin of 
bypass the obstruction (Fig. 1.7; and 2). the atrial septum to connect with the AV 

B. Kugel's artery (g cases). This artery, node artery. The latter in turn passes 
first described in 1927 by Kugel, origi- cephalad from the distal RC artery near 
nates from the proximal RC artery (less the crux of the heart (the junction of the 





— 
RC 
PLY 
PD 
A. RAO-Rt. Injection B. LAO -Rt Injection C. LAO - Rt. Injection D. LAO- Rt. Injection 





E. LAO - 1t. Injection 


G. LAO - Lt. Injection H. RAO- Lt. Injection 





|. RAO-Lt. Injection J. LAO-Lt. Injection 


Vic. 1. (4-7) Collateral pathways in right coronary obstruction, 
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LAD 





K. RAQ-Lt. Injection L. LAO - Lt. Injection M. LAO- Lt. Injection N. RAO-Rt. Injection 





O. RAO- Rt. injection P, RAO- Rt. Injection Q. RAO- Rt, Injection R. RAO - Lt, Injection 





S. LAO -Lt. Injection T. LAO - Rt. Injection U, LAO - Rt. Injection 


Vic. 1. (K-®) Collateral pathways in left anterior descending obstruction. (R-U) Collateral pathways in 
left circumflex obstruction. 


marginal branch. 


right and left atrioventricular sulci and the anywhere between the proximal segment 
posterior interventricular sulcus). Kugel's and the crux (Fig. 155; and 3). 
artery may thus bypass a RC occlusion C. Distal acute marginal branch to pos- 
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terior descending branch (6 cases). Low 
AM branches or posterior right ventricular 
branches frequently arise from the RC 
artery and pass along the diaphragmatic 
surface of the right ventricle. If the RC 
artery becomes occluded distal to these 
branches, collateral circulation may pass 
beneath the right ventricle from the AM 
branch to the PD branch (Fig. 1C). 

D. SA node artery to left atrial branch 
to distal right coronary artery (2 cases). 
RC obstruction may be circumvented bv 
this long collateral pathway in which flow 
passes from a right atrial branch of the 
proximal RC artery (usually the artery to 
the SA node) to a left atrial branch of the 
circumflex artery. This in turn connects 
with the terminal segment of the RC artery 
(Fig. 1D; and 4). 

II. INTERCORONARY COLLATERALS FROM 
THE LEFT CIRCUMFLEX ARTERY 


E. Either distal left circumflex or left 





liG. 2. Right coronary arteriogram, right anterior 


oblique projection. Collaterals pass from high 
acute marginal branches (black arrowheads) to a 


low acute marginal branch (white arrowhead). 


Note severe right coronary narrowing (black 
arrow). 


Coronary Collateral Circulation 





lic. 3. Right coronary arteriozram, left anterior 
oblique projection. The right coronary artery 1s 
obstructed. There is collateral flow through 
Kugel’s artery (black arrowheads) to the AV node 
artery (white arrowhead) and ultimately to the 
posterior descending artery (black arrow). 


atrial circumflex artery to distal right 
coronary artery (24 cases). Dominant RC 
rise to PLV 
posterior or 


arteries terminate by giving 
branches which supply the 
diaphragmatic surface of the left ventricle. 
The left circumflex artery terminates along 
the left atrioventricular sulcus, at or near 
the diaphragmatic surface of the left 
ventricle. In the presence of RC obstruc- 





Right coronary arteriogram, left anterior 
oblique projection. Collateral flow passes from the 
SA node artery (black arrowheads) to a left 
atrial branch (white arrowheads) and then to the 
distal portion (black arrows) of the obstructed 
right coronary artery. 


PIG. 4. 





Left coronary arteriogram, left anterior 
oblique projection. There is collateral circulation 
from the atrial circumflex branch (black arrow- 
heads) to the AV node artery (white arrowhead) 
with subsequent opacification of the entire distal 
right coronary artery (black arrows). 


BiG. §. 


tion, intercoronary collaterals may pass 
from the distal circumflex artery or its 
left atrial circumflex branch to the nearby 
distal RC artery (Fig. 1 E). 

F. Either distal left circumflex or left 
atrial circumflex artery to AV node artery 
(6 cases). This is quite similar to the preced- 
ing pathway. Here the collateral flow passes 
from the distal circumflex or left atrial cir- 
cumflex arteries indirectly to the distal RC 
artery by way of the AV node artery 
(Fig. 175; and 5). 

G. Obtuse marginal or diagonal artery 
to posterior left ventricular artery (17 
cases). Virtually every patient has at least 
1 large OM branch arising from the circum- 
flex artery and/or 1 large diagonal branch 
arising from the LAD artery. These OM 
and diagonal branches supply the antero- 
lateral aspect of the free wall of the left 
ventricle. Their terminal ramifications lie 
close to those of the PVL branches of the RC 
artery. Collateral ow from the OM or, less 
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commonly, the diagonal branches may 
opacify the distal tree of a blocked RC 
artery wa its PLV branches (Fig. 1G; and 


6). 


III. INTERCORONARY COLLATERALS FROM THE 
LEFT ANTERIOR DESCENDING ARTERY 

M. Left anterior descending artery to 
posterior descending artery through the 
interventricular septum (28 cases). The 
septum contains numerous anastomotic 
connections between the septal branches of 
the LAD and PD arteries. These constitute 
the most common intercoronary collateral 
pathway to the PD artery in cases of RC 
obstruction (Fig. 1/7; and 7). 

Il. Left anterior descending artery to 
posterior descending artery v/a the cardiac 
apex (g cases). The LAD artery generally 
passes completely around the apex of the 
heart and terminates at or near the pos- 
terior interventricular sulcus. The PD ar- 
tery passes along this sulcus from the crux 
to its termination near the apex. If the RC 


ic. 6. 


Left coronary arteriogram, left anterior 
oblique projection. Collateral flow passes from the 
diagonal branch (black arrowhead) of the left 
anterior descending artery to a posterior left 
ventricular branch (white arrowhead) of an ob- 
structed right coronary artery. 
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artery 1s obstructed, collateral flow may 
pass from the distal LAD artery through 
anastomotic connections at the cardiac 
apex to the PD artery (Fig. 17; and 8). 

J. Left anterior descending artery to 
acute marginal artery (2 cases). Small 
muscular branches from the LAD artery 
can occasionally be seen passing over the 
anterior right ventricular wall. One of the 
rare collateral pathways in proximal RV 
obstruction is the connection between 
these branches of the LAD artery and the 
AM branch of the RC artery (Fig. 17). 


COLLATERAL PATHWAYS IN OBSTRUCTION 
OF THE LEFT ANTERIOR 
DESCENDING ARTERY 


Forty-six patients in this series had 
moderate stenoses of the LAD artery; no 
collateral circulation was seen in this 
group. One hundred and twenty-seven pa- 
tients had severe stenoses or complete 
obstructions of this vessel, and 7o of them 
showed collateral circulation. 





lic. 7. Left coronary arteriogram, right anterior 
oblique projection. There is an extensive collateral 
network within the interventricular septum con- 
necting the left anterior descending artery (black 
arrowheads) with the posterior descending branch 
(white arrowheads) of an obstructed right coro- 
nary artery. 


Coronary Collateral Circulation 
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Fic. 8. Left coronary arteriogram, right anterior 
oblique projection. Collateral flow passes around 
the cardiac apex from the left anterior descending 
artery (white arrowheads) to the posterior de- 
scending branch (black arrowheads) of an ob- 
structed right coronary artery. 


I. HOMOCORONARY COLLATERALS 


k. Interventricular septal collaterals by- 
passing left anterior descending artery 
obstructions (27 cases). The proximal sep- 
tal branches of the LAD artery are often 
large and LAD obstructions frequently oc- 
cur beyond their origin. In this situation, 
blood may pass down these proximal septal 
branches, through a network of collaterals 
in the septum and then into more distal 
septal branches which arise beyond the 
lesion. Retrograde flow within these distal 
septal branches in turn perfuses the distal 
LAD artery (Fig. 1K; and 9). 

L. Diagonal branch to left anterior de- 
scending artery (6 cases). As mentioned 
earlier, there is generally at least 1 large 
diagonal branch which helps to supply the 
anterolateral aspect of the left ventricle. 
This vessel originates either from the LAD 
artery or directly from the LC artery 
bifurcation and often parallels the course 
of the LAD artery. If the LAD artery is 
obstructed beyond the origin of its diagonal 
branch, collateral circulation may pass 
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Itc. 9. Left coronary arteriogram, right anterior 
oblique projection. Note complete obstruction of 
the proximal left anterior descending artery. 
Collateral low passes down the large first septal 
branch (black arrowhead), through a dense net- 
work of vessels in the interventricular septum and 
then fills the distal left anterior descending artery 
(white arrowheads). 


from the latter to the former across the an- 
terior surface of the left ventricle (Fig. 12). 


II. INTERCORONARY COLLATERALS FROM THE 
LEFT CIRCUMFLEX ARTERY 

M. Obtuse marginal branch to distal 
left anterior descending artery (17 cases). 
This is the only important intercoronary 
collateral pathway from the circumflex 
artery to the LAD artery. Flow passes from 
the terminal branches of the OM artery 
around the anterolateral aspect of the left 
ventricle to the distal LAD artery or, 
occasionally, to 1 of its diagonal branches 


(Fig. 1M; and 10). 


III. INTERCORONARY COLLATERALS FROM THE 
RIGHT CORONARY ARTERY 

N. Acute marginal arterv to the left an- 
terior descending artery (28 cases). Flow 
passes from the AM branch around the 
anterior aspect of the right ventricle to the 
distal LAD artery. As Paulin" has pointed 
out, there is also a closely related pathway 
from the AM branch through the modera- 
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tor band to a septal branch of the LAD 
artery (Fig. iN: and 11). 

O. Conus branch to left anterior. de- 
scending artery (15 cases). This collateral 
pathway was first noted in 1706 by Vieus- 
sens." [n roughlv half of all human hearts, 
the conus artery arises from the proximal 
RC arterv. [In the remainder, it arises di- 
rectly from a separate aortic ostium lo- 
cated above the right coronary cusp. It 
passes over the pulmonary outflow tract 
to terminate near the LAD artery and 
serves as an important collateral route in 
proximal LAD obstruction (Fig. 10; and 
12), 

P. Posterior descending artery to left 
anterior descending artery via the cardiac 
apex (3 cases). This is the reverse of the 
pathway described previously in Section I 
but is seen less frequently. Here flow passes 
from the distal end of the PD artery 
through anastomotic connections around 
the apex of the heart to fill the distal seg- 
ment of an obstructed LAD artery (Fig. 
iF and 11). 

Q. Posterior descending artery to left 
anterior descending artery through the 





Fic. 
oblique projection. Collateral flow passes from the 
obtuse marginal branch (white arrowhead) of the 
circumflex artery to the distal segment of the ob- 
structed left anterior descending artery (black 
arrowhead). 


10. Left coronary arteriogram, left anterior 
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interventricular septum (3 cases). This is 
the reverse of the pathwav described in 
Section H but it too is seen less frequently. 
The numerous anastomoses between the 
septal branches of the PD and LAD ar- 
teries provide a collateral route through 
which flow passes from the PD artery to 
the distal segment of an obstructed LAD 
artery (Fig. 12; and 13). 


COLLATERAL PATHWAYS IN OBSTRUCTIONS 
OF THE LEFT CIRCUMFLEX ARTERY 

Fifty-three patients in this series had 
moderate stenoses of the circumflex artery; 
no collaterals were present in this group. 
Forty-eight patients had severe stenoses or 
complete obstructions of this vessel, and 
21 of them had evidence of collateral circu- 
lation. 


I. HOMOCORONARY COLLATERALS 


R. Either high obtuse marginal or diago- 
nal branch to low obtuse marginal branch 
(11 cases). The circumflex artery may give 
rise to several OM branches supplving the 
anterolateral aspect of the left ventricle. 
Collaterals may pass from one of these 





Fic. 11. Right coronary arteriogram, right anterior 
oblique projection. There is extensive collateral 
circulation from acute marginal branches (black 
arrowheads) of the right coronary artery to the 
left anterior descending artery (white arrow- 


heads). 
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lic. 12. Right coronary arteriogram, right anterior 
oblique projection. There is collateral flow from 
the conus branch (black arrowhead) to the distal 
segment of a severely stenotic left anterior de- 
scending artery (white arrowhead). 


branches to the other when the circumflex 
artery 1s obstructed between their origins. 
Less commonly, the proximal limb of this 





Fic. 15. Right coronary arteriogram, right anterior 
oblique projection. The patient has severe 
stenosis of the left main coronary artery. The left 
anterior descending artery (white arrowheads) 
fills from the posterior descending artery (black 
arrowheads) va collaterals passing both up 
through the interventricular septum and around 
the cardiac apex. 





lic. 14. Left coronary arteriogram, right anterior 
oblique projection. The circumflex artery is ob- 
structed. Collateral flow passes from its left atrial 
circumflex branch (black arrowheads) to the distal 
circumflex artery (white arrow). 


collateral pathwav is the diagonal branch 
of the LAD artery (Fig. 1A). 

S. Left atrial circumflex branch to distal 
circumflex artery (7 cases). If the circum- 
flex artery 1s occluded bevond the origin 
of its left atrial circumflex branch, col- 
laterals may pass from the atrial vessel to 
the distal circumflex artery (Fig. 1.5; and 
I4). 

II. INTERCORONARY COLLATERALS FROM THE 
RIGHT CORONARY ARTERY 

T. Distal right coronary artery to distal 
circumflex artery (2 cases). This is the 
reverse of the pathwav described above in 
Section F but is seen only infrequently. 
Flow passes from the distal portion of the 
dominant RC artery to the nearby distal 
segment of the obstructed circumflex artery 
(Fig. 17). 

U. Posterior left ventricular branch to 
obtuse marginal branch (2 cases). This is 
the reverse of the pathway described in 
Section G, and is also seen only infre- 
quentlv. Here collaterals connect the PLV 
branch of the RC artery with the nearby 
OM branch of an obstructed circumflex 
artery (Fig. 1U). 

OTHER TYPES OF CORONARY 
AUTO-REVASCULARIZATION 

Collateral arterial circulation is not the 

only mechanism by which blood flow can 
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be maintained in ischemic areas of myo- 
cardium. Recanalization of coronary artery 
thrombi also plays an extremely important 
part in this process of coronary auto- 
revascularization. Angiographically, a re- 
canalized thrombus has the same appear- 
ance as a verv severe localized stenosis 
and it is virtually impossible to diter- 
entiate the 2. 

Another phenomenon which mav re- 
semble recanalization angiographically but 
which is different pathophysiologically, is 
the development of a network of tiny 
bridging vessels which bypass segmental 
occlusions. James’ believes that these are 
not true collateral arteries, but are instead 
enlarged vasa vasorum in the wall of the 
coronary artery. 

Finally, anatomic studies have suggested 
that collateralization might occur through 
Thebesian vessels, arterioluminal connec- 
tions within the heart and retrocardiac con- 
nections between bronchial or mediastinal 
arteries and the coronary arteries.‘ There 
has been no convincing clinical or angio- 
graphic evidence, however, that these path- 
ways are of any significance in human coro- 
nary artery disease. 


SUMMARY 


In the presence of obstructing coronary 
atherosclerosis, collateral circulation may 
develop through pre-existing anastomotic 
channels which are present, though non- 
functional, in normal hearts. These anasto- 
moses connect various branches of the same 
coronary artery or different coronary ar- 
teries. The common collateral pathways 
found among a group of 200 patients with 
significant coronary artery disease are de- 
scribed. Collateral circulation is only visible 
angiographically when severe narrowing 
(greater than go per cent) or total occlu- 
sion of the coronary artery is present. 


David C. Levin, M.D. 
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CORONARY COLLATERAL CIRCULATION AND DISTAL, 
CORONARY RUNOFF: THE KEY FACTORS IN PRE- 
SERVING MYOCARDIAL CONTRACTILITY IN 
PATIENTS WITH CORONARY 
ARTERY DISEASE* 

By DAVID C. LEVIN, M.D,t THOMAS A. SOS, M.D., JACK G. LEE, M.D., 
and HAROLD A. BALTAXE, M.D. 


SEW YORK, NEW YORK 


CONSIDERABLE controversy exists 

^ over the role of collateral circulation 
in patients with obstructing coronary 
atherosclerosis. Some authors feel that it 
exerts a beneficial effect upon the course of 
the disease. Rees" has stated that collat- 
erals may preserve normal mvocardial 
function despite multiple arterial obstruc- 
tions. Franklin! believes that adequate col- 
lateral circulation originating from arteries 
which are themselves non-stenotic can sig- 
nificantly ameliorate symptoms and im. 
prove prognosis. Adams ef al? feel that 
myocardial ischemia is reduced and Mason 
et al suggest somewhat cautiously that 
collaterals may protect against more severe 
forms of myocardial dysfunction. Other 
authors, >" however, are of the opinion 
that collateral circulation does not benefit 
either cardiac function, patient symptoma- 
tology or prognosis. 

The largest previous angiographic studv 
of the effect of collateral circulation upon 
function of the left ventricle (LV) in pa- 
tients with coronary artery disease (CAD) 
is that of Helfant e 4/7? These investigators 
compared ventricular contractility in pa- 
tients having single or multiple stenoses 
greater than 75 per cent w7thout collateral 
circulation and that in patients having 
single or multiple stenoses greater than 74 
per cent œA collateral circulation. Left 
ventriculography performed in the right 
anterior oblique projection in these 2 
groups revealed a slightly higher incidence 


of contraction abnormalities among the 
group w7th collaterals. They concluded that 
collateral circulation offers no protection 
against development of an abnormal ven. 
tricular contraction pattern. 

This conclusion, however, appears to be 
based upon a fallacious statistical grouping 
of subjects. Previous authors? ? have stated, 
and our own experience has confirmed, that 
collateral circulation can only be visualized 
angiographically when severe stenosis (go 
per cent or more) or complete occlusion of a 
coronary artery has occurred. Moderate 
stenoses (75-89 per cent) undoubtedly also 
stimulate development of collateral circu- 
lation, but at this earlier stage, flow is so 
minimal as to be imperceptible angiograph. 
ically. It follows that the Helfant ef afi 
group "with collaterals" would consist ex- 
clusively of patients with severe stenoses 
(Over go per cent) or complete occlusions. 


The group “without collaterals” would con- 
group 


tain some patients with severe stenoses or 
complete occlusions but would also contain 
all those patients having only moderate 
stenoses (75-839 per cent); 7.e., it would be 


a group, it is hardly surprising that thev 
exhibit ventricular dvsfunction more com- 
monlv. 

The purpose of this paper is a re-evalua- 
tion of the role of collateral circulation in 
preservation of regional mvocardial con. 


* Presented ar the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.O., Canada, September 
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tractility in CAD patients. In particular, 
an effort has been made to categorize pa- 
tients carefully according to the severity of 
the obstructing lesion, the adequacy of col- 
lateral circulation and distal arterial runoff 
flow and the degree of ventricular contrac- 
tion abnormality, 


METHOD AND RESULTS 


Two hundred consecutive patients with 
significant CAD were included in this 
study, All had at least 75 per cent stenosis 
of at least 1 major coronary artery supply- 
ing the anterior and/or diaphragmatic sur- 
faces of the LV. Coroner arteriography 
was performed by the percutaneous femoral 
approach, utilizing catheters of the Jud- 
kins!? or Amplatz ef al” design. Both cine 
flming and rapid serial roentgenograms 
were obtained. Cine left ventriculogi 'aphv 

was performed in the right anterior oblique 
projection, providing optimal observation 
of contractilitv of the anterior and dia- 
phragmatic surfaces. Lesions of the left 
circumflex artery were excluded from con- 
sideration when it was a relatively small 
vessel perfusing only a portion of the lat- 
eral wall of the LV. This area is not well 
seen on right anterior oblique ventriculo- 
grams. In such cases, only lesions of the 
left anterior descending and night coronary 
arteries were taken into account, since 
these supply the anterior and diaphr: ig- 
matic surfaces of the LV, respectivelv. 
Lesions of the circumflex ater were in- 
cluded only when it was the "dominant" 
vessel and provided significant blood flow 
to the diaphragmatic aspect of the ven- 
tricle. 

Individual coronary arteries were first 
graded according to degree of obstruction. 
Three different grades were recognized, as 
follows: (1) 75 to 89 per cent—these 
lesions are hemody namically of only mod- 
erate degree and are virtually never accom- 
panied by angiographically visible collat. 
erals; (2) 9o to 99 per cent--these lesions 
are hemodynamically severe and can stim- 
ulate the development of angiographically 
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visible collaterals; and (3) total occlusion. 

The same vessels were then graded ac- 
cording to runoff flow distal to the obstruct- 
ing lesion. Although there is no way to 
directly measure this runoff flow in the 
intact patient, a good approximation is 
obtained by noting the caliber of the opaci- 
fed distal segment. Where the distal seg- 
ment had a measured diameter of over 
| mm. after correction for magnification, 
runoff flow was considered adequate. Where 
the distal segment diameter was 1 mm. or 
less or a complete lack of distal opacifica- 
tion occurred, runoff flow was considered 
inadequate. 

Finally, in every instance in which a sig- 
nificant obstruction of à coronary arterv 
was seen, careful ventriculographic evalu- 
ation was made of the contractility of the 
affected portion of myocardium in the rest- 
ing state. Function was considered normal 
if a uniform, forceful, nearly concentric 
contraction of the endocardial surface 
occurred." Mild regional dysfunction was 
manifested by hypokinesia; że., contrac- 
tility was still present but diminished 
degree. Severe regional dvsfunction was 
manifested by either a total lack of contrac- 
tility (akinesia) or paradoxical bulging 
(dyskinesia) during ventricular systole. 
Akinesia or dyskinesia usually indicates 
advanced myocardial scarring or fibrous 
aneurysm formation, although it has been 
pointed out that on rare occasions they 
may occur in areas of myocardium which 
are ischemic but still viable.? 

The results of the study are summarized 
in the accompanying tables. Table 1 exam- 
ines the effect of severity of coronary ar- 
tery obstruction upon regional left ven. 
tricular contr actility. Table 11 examines the 
effect of adequacy of distal coronary arterv 
runoff (regardless of the degree of obstruc- 
tion) upon regional left ventricular con- 
tractilitv. Table 11 combines these ele- 
ments by subdividing each grade of arterial 
obstruction according to whether or not 
adequate distal runoff is present. The com- 
bined effect of these factors upon regional 
contractility is then assessed. 
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CORRELATION OF REGIONAL LV CONTRACTILITY WITH DEGREE OF CORONARY ARTERY OBSTRUCTION 
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| | Regional LV Contractility 
Degree of Coronary | No. of Affected |— ise, 
Artery Obstruction | Vessels | Ree T Akinesia- 
| | Normal Hypokinesia | paid 
| Dyskinesia 
; 5- 8gf | 51 | 74% 1O 10% 
GOGE | 51 | 606 266 1455 
go-99% | 5 30% 20% 14% 
€ ampie bod | 166 | 28% 35% 37% 
DISCUSSION akinesia or dyskinesia. It seems obvious 


Table 1 indicates that incomplete coro- 
nary obstructions (7g 89 per cent, and 90~ 
99 per cent groups) are in the vast majority 
of instances accompanied by normal myo- 
cardial contractility or regional hypoki- 
nesia. The more severe forms of ventricular 
dysfunction, akinesia or dyskinesia, occur 
only rarely with such lesions. With com- 
plete arterial occlusion, akinesia or dys- 
kinesia was seen somewhat more fre. 
quently, occurring 37 per cent of the time, 
However, it is noteworthy that 35 per cent 
of these completely occluded arteries were 
distributed to hypokinetic myocardium 
and 28 per cent were distributed to areas 
exhibiting entirely normal contractility — 
virtually a random distribution of results! 
If degree of obstruction were the primary 
determinant of contractility, one would 
not expect as many as 28 per cent of com- 
plete arterial occlusions to be accompanied 
by perfectly normal contractility. Con- 
versely, one would expect more than 37 
per cent of such lesions to result in areas of 


that some additional factor must act as the 
principal determinant of left ventricular 
function in these patients. 

Table 11 shows how regional myocardial 
contractility is affected by the adequacy of 
distal coronary artery runoff and suggests 
that the latter is this key factor. Among all 
significantly diseased coronary arteries 
with adequate distal runoff, normal re. 
gional contractility occurred in 60 per cent, 
hypokinesia in 35 per cent and akinesia or 
dyskinesia in only $ per cent. Where distal 
runoff was inadequate, however, only 11 
per cent had normal contractility, 18 per 
cent had hypokinesia and 71 per cent had 
akinesia or dyskinesia. Blood may, of 
course, reach the distal segment of a die. 
eased coronary artery either in antegrade 
fashion past an incomplete obstruction or 
via collateral circulation where obstruc- 
tion is total or nearly so. 

Table i11 carries this correlation one step 
further by analyzing the effect of runoff 
upon contractility within each of the three 


Tasg I] 


CORRELATION OF REGIONAL LV CONTRACTILITY WITH ADEQUACY OF DISTAL CORONARY ARTERY RUNOFF FLOW 
| TENE Argine LV Con B a 
Distal Coronary Artery Runoff | Affected | MEE 
Y. . E N . P ] H der ra ki ps P NES I- 
| Vessels | Norma lypokinesia — p, yskinesia 
SENT TL TRMUNCONEUN TOBINHUTIGU NES RR ON cd GR RAEN aac aa CT tila tas TILE PELE ea cee JV I DE m 
A leduae (distal vessel diameter 7 1 mm.) | 202 | 606; 35% 5% 
CER HR ROS OCURRE SERERE ne hee Sa I NIIN ——— ———À— ch a Nat etn "" 
(adeat Gita vessel diameter 1 mm. | | 
or less) | 96 | 116 18%, 3197 
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TABLE III 


CORRELATION OF REGIONAL LV CONTRACTILITY WITH BOTH DEGREE OF CORONARY ARTERY 
OBSTRUCTION AND ADEQUACY OF DISTAL RUNOFF 

















Regional LV Contractility 


























Degree of | No. of 
Coronary Artery Distal Runoft Affected NE. 
T , FT Akinesia- 
Obstruction Vessels Normal Hypokinesia ele 
Dyskinesia 
75-89% Adequate 48 79% 15% 67A 
Inadequate 2 oS 33% 67% 
90-99% Adequate 68 69% 27% 490 
Inadequate 13 15% 23% 62% 
Complete Adequate 86 43% 5 270 ^ 
Obstruction Inadequate 80 119; 16% 7390 








grades of obstruction. It shows that within 
each grade, regional myocardial contrac- 
tility is strikingly better when distal coro- 
nary runoff is adequate than when it is 
inadequate. 

Completely occluded coronary arteries 
provide the optimal isolated model for 
studying the effect of collateral circulation 
upon left ventricular contractility. Any 
blood flow within the distal segment of a 
totally occluded vessel must, by definition, 





arrive via collateral circulation. Adequate 
distal runoff in such an artery indicates 
well-developed collateral circulation ema- 
nating either from other nearby arteries or 
from the proximal segment of the same 
artery. Conversely, inadequate distal run- 
off indicates poor collateral circulation, dit- 
fuse disease of the distal segment or both. 
Table 11 shows that among 86 completely 
occluded arteries with adequate distal 
flow via collateral circulation, the affected 





Fic. 1. (4) Right coronary arteriogram, left anterior oblique view. Very severe proximal stenosis is present 
but distal runoff flow in the antegrade direction is quite adequate in spite of diffuse atherosclerotic plaque 
formation. (B) Line tracing of the patient’s left ventriculogram in the right anterior oblique projection. 
The contour of the LV is indicated at end-systole by the solid line and at end-diastole by the broken line. 
Note normal contractility of the diaphragmatic surface, which is the area affected by the right coronary 
stenosis. 
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Fic. 2. (4) Left coronary arteriogram, right anterior oblique projection. There is severe stenosis (black 
arrowhead) of the proximal left anterior descending artery with adequate antegrade runoff in the distal 
segment. (B) Right coronary arteriogram, right anterior oblique view. Developing collateral circulation is 
seen from the posterior descending artery through a large septal branch (black arrowhead) to the distal 
left anterior descending artery (white arrowhead). (C) Ventriculography shows that the corresponding 
regions of the LV, the anterior wall and apex, are hypokinetic but that some degree of contractility has 


been preserved.. 


myocardium contracted normally in 43 
per cent of cases and was hypokinetic in 
$2 per cent. Akinesia or dyskinesia oc- 
curred in only $ per cent. On the other 
hand, among 80 completely occluded ar- 
teries having inadequate distal flow, nor- 
mal regional contraction and hypokinesia 


occurred in only 11 per cent and 16 per 
cent of cases respectivelv, whereas 73 per 
cent exhibited akinesia or dyskinesia. 
The relationships between the various 
factors discussed above are demonstrated 
in Figures 1—7. Figures 1 and 2 show rapid 
and complete antegrade filling of the distal 
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segments of coronary arteries having very 
severe proximal stenosis. This phenome- 
non occurs with surprising frequency. In 
both cases, regional left ventricular con- 
tractility is preserved, although hypoki- 
nesia Is seen in Figure 2. This case also 
demonstrates development of early col- 
lateral circulation from the posterior de- 
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scending artery through the ventricular 
septal branches to the left anterior descend- 
ing artery in response to severe narrowing 
of the latter. Figures 3-5 are cases in which 
akinesia or dyskinesia has developed sec- 
ondary to;complete obstruction*of a major 
artery with inadequate collateralj circula- 
tion and distal runoff. The patient shown 





4 


Fr. 3. (4) Left coronary arteriogram, right anterior oblique projection. Complete obstruction of the prox- 
imal left anterior descending artery is present (arrowhead) with no evidence of filling of the distal segment. 
(B) Right coronary arteriogram, right anterior oblique projection. Note hypertrophy and increased flow 
through the distal tributaries of the conus (c), marginal (m) and posterior descending (p) arteries, in an : 
apparent attempt to supply collateral flow. In spite of this, the distal left anterior descending artery 
fails to opacify. Collateral circulation from both sides is thus inadequate and distal runoff is totally absent. 
(C) Ventriculography reveals a large dyskinetic segment of the corresponding anterior and apical portions 


of the LV. 





in Figure 6 has complete obstruction of the 
right coronary artery with good runotf flow 
through the entire distal segment and its 
posterior descending and posterior left ven- 
tricular branches vża collateral circulation. 
As a result, contraction of the diaphrag- 
matic surface of the ventricle is normal. 
He also has a severe localized stenosis of the 
proximal left anterior descending artery 
with excellent antegrade flow in the distal 
segment. Contraction of the anterior wall 
and apex of the ventricle is nearly normal. 
The patient shown in Figure 7 has com- 
plete obstruction of the left anterior de- 
scending artery but has maintained normal 
contractility of the anterior wall of the 


D. C. Levin, T. A. Sos, J. G. Lee and H. A. Baltaxe 


NOVEMBER TERE Vi E 





Fic. 4. (4) Right coronary arteriogram, left anterior 
oblique view. There is complete obstruction of the 
midportion of the artery. llow is seen in the mar- 
ginal branch (arrowhead) but none reaches the 
posterior descending or posterior left ventricular 
branches which supply the diaphragmatic aspect 
of the LV (this general area is indicated by the 


arrow). (B) Left coronary arteriogram, right an- 


terior oblique view. There is no evidence of col- 
lateral circulation to the posterior descending or 
posterior left ventricular branches. (C) Ventricu- 
lography shows a large akinetic aneurysm of the 
corresponding diaphragmatic aspect of the LV. 


ventricle because of good collateral circu- 
lation and good distal runoff in the artery. 

It thus appears that with stenoses of less 
than go per cent, distal runoff almost al- 
ways is adequate and regional myocardial 
contractility is likely to be normal. Col- 
lateral circulation is almost never visible 
angiographically in this group. 

When the degree of stenosis exceeds 9o 
per cent, blood reaches the distal segment 
either in antegrade fashion past the steno- 
tic lesion or via angiographically visible 
collateral circulation or both. In any event, 
if distal runoff flow is adequate, regional 
myocardial contractility will be normal in 
most cases and mildly impaired in some 
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others. Only rarely will severe impairment 
be noted. Where distal runoff is not ade- 
quate, however, most will show 
severe impairment of contractility. 

Of those coronary arteries which are 
completely occluded, approximately half 
will demonstrate adequate distal runoff via 
collateral circulation. In the vast majority 
of these instances, regional contractility 
will be either mildly impaired or normal. 
The other half will demonstrate inadequate 
collateral circulation and distal runoff, and 
the vast majority of these lesions will 
result in severe impairment of contraction. 
The reasons for failure of development of 
good collateral circulation in some CAD 
patients are as yet poorly understood. A 
variety of factors is probably responsible, 


Cases 
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including compromised flow in the donor 
vessel and clotting or diffuse atherosclerosis 
ot the distal segment of the recipient vessel. 

The logical conclusion to be drawn from 
this study is that the key determinants of 
lett ventricular contractility in the resting 
state in patients with CAD are collateral 
circulation and distal coronary artery run- 
off. When they are adequate, myocardial 
function is significantly better than when 
thev are inadequate, regardless of the 
severitv of the obstruction of the vessel. 
As indicated earlier, there remains some 
contention as to whether these factors can 
ameliorate symptoms or improve progno- 
sis. Further studies of a prospective nature 
are required to resolve these important 
questions. 





lic. 5. (4) Left coronary arteriogram, right anterior 


oblique view. The left anterior descending artery 
is totally occluded (black arrowhead). Minimal 
runotf flow is seen in the distal segment (white 
arrowhead) v/a collateral circulation from the 
diagonal (d) branch. (8) Late phase of the right 
coronary arteriogram, right anterior oblique view. 
Collateral circulation passes from the marginal 
(m) branch to the distal left anterior descending 
artery (white arrowhead) but the diameter of this 
distal segment measures less than 1 mm. Collateral 
circulation and distal runoff are thus considered 
inadequate. (C) Ventriculography reveals a cor- 
responding akinetic segment of the anterior wall 
and apex of the LV. 
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lic. 6. (4) Right coronary arteriogram, left anterior oblique view. The right coronary is completely occluded 
with no distal flow seen. (B) Left coronary arteriogram, left anterior oblique view. The entire distal nght 
coronary tree (arrowheads), including the posterior descending and posterior left ventricular branches, is 
well-filled ova collateral circulation. A large septal branch (arrow) of the left anterior descending artery 1s 
the principal collateral route. (C) Left coronary arteriogram, right anterior oblique view. Two stenotic 
lesions of the left anterior descending artery are seen (arrowheads), the more proximal of which is quite 
localized but severe. The patient thus has complete right coronary occlusion with adequate distal runot 
via collateralization, and severe left anterior descending stenosis with adequate antegrade distal runoff. 
(D) Ventriculography shows nearly normal contractility of the LV except for mild hvpokinesia of the lower 


portion of the anterior wall. 


SUMMARY 

The ettects of obstructing coronary ar- 
tery lesions upon regional left ventricular 
contractility were studied angiographically 
In 200 patients with significant coronary 
artery disease. The arteries were graded 
according to degree of obstruction and 
adequacy of distal runoff flow beyond the 


lesion. The corresponding regional mvo- 
cardial contractility was evaluated by ven- 
triculography. 

Left ventricular contractility was found 
to be determined not primarily by the 
degree of arterial obstruction but rather by 
the adequacy of runoff flow in the distal 
segment of the diseased vessel. In cases of 
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lic. 7. (4) Left coronary arteriogram, right anterior oblique view. The left anterior descending artery is 
totally occluded proximally (arrowhead). Collateral circulation reaches the distal segment after originat- 
ing from the first septal branch (arrow) and passing to more distal septal branches. Runoff flow in the 
distal left anterior descending artery appears adequate. (B) Ventriculography shows normal contractility 


of the corresponding anterior portion of the LV. 


complete occlusion, the adequacv of distal 
runoff flow is determined directly bv the 
degree of development of collateral circula- 
tion. Normal or mildly impaired contrac- 
tilitv was present in most instances where 
distal runoff was adequate; regional aki- 
nesia or dyskinesia occurred in most in- 
stances where distal runoff was inadequate. 

Collateral circulation and distal coronary 
runoff are thus felt to be the key factors in 
preserving myocardial contractility in pa- 
tients with coronary artery disease. 


David C. Levin, M.D. 
Department of Radiology 
State University of New York 
Downstate Medical Center 
450 Clarkson Avenue 


Brooklyn, New York 11203 
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ANGIOGRAPHIC DEMONSTRATION OF 
COMPLICATIONS RELATED TO THE SAPHENOUS 
AORTO-CORONARY BY-PASS PROCEDURE* 
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N the last few vears, the surgical treat- 

ment of coronary artery disease has met 
with great enthusiasm. The saphenous- 
venous by-pass procedure 1s considered the 
operation of choice when one seeks aggres- 
sive therapy of atherosclerotic obstructive 
coronary artery disease.*? Of late, more 
and more papers have described the results 
of the procedure.? * ** Most reports discuss 
the patency rate of the by-pass and its role 
in clinical symptomatology. In addition to 
the presence or lack of patency we have, 
however, found a variety of significant post- 
operative complications with which both 
angiographers and clinicians must be famil- 
iar. Some of these complications may ex- 
plain the deterioration of left ventricular 
function which sometimes occurs during 
the postoperative period. 

The purpose of this paper is to describe 
these complications and to discuss their 
effect upon myocardial function. 


METHOD OF INVESTIGATION 


Patients who are candidates tor the 
saphenous-venous by-pass procedure are 
studied preoperativ ely in our laboratory by 
coronary angiogr aphy and left ventriculo- 
graphy. Ventricular volumes and ejection 
fractions are calculated utilizing the left 
ventriculogram in the right anterior oblique 
projection and Dodge’s formula adapted to 
a single plane method. Intraventricular 
pressures are always recorded. In an at- 
tempt to assess the value of the procedure, 
a certain number of patients, whether 
symptomatic or not, were restudied (if they 
accepted the procedure) between 2 weeks 
and 18 months after surgery. Venous by- 
pass angiography and left ventriculography 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, W: ashington, D, C. 


were done in each case. Coronary angio- 
graphv was not repeated routinelv; it was 
only pertormed in those cases where the 
graft was occluded or unidirectional flow? 
was found in the coronary artery to which 
the vein bv-pass had been connected. As of 
this date, so patients have been re- 
examined. The complications which will be 
described have been found in this group of 
patients. | 

DISCUSSION OF 


THE MATERIAL 


For the sake of simplicity, the complica- 
tions are divided into 2 groups: 1. compli- 
cations affecting the veins; and 2. com- 
plications affecting the coronary arteries, 


L COMPLICATIONS AFFECTING THE VEINS 


(A) Clotting. The most obvious complica- 
tion is clotting of the vein by-pass. Early 
clotting (from 2 weeks to 4 months after 
surgery) has occurred in 14 per cent of our 
cases, whereas late occlusions (from 4 
months to 18 months postoperatively) oc- 
curred in 30 per cent of our cases.? Angio- 
graphically, one can usually demonstrate a 
remnant of the vein (Fig. 1) when occlusion 
occurs, but sometimes the clot extends all 
the way back to the orifice of the vein and 
no stump can be seen. This has happened 
only twice in our experience. 

Proximal clotting of the vein, however, 
does not necessarily. mean that the entire 
vein is involved. It is most important to 
obtain a coronary angiogram when a vein 
by-pass 1s occluded. At times, 
demonstrate reflux of contrast medium 
from the coronary artery into the distal 
still patent portion of the vein (Fig. 2, 4 


m E 


and B; and 3). When such patency is deter- 


one may 


; October 1-5, 19723. 
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mined, it simplifies the task of the surgeon 
when the patient is re-operated upon. The 
distal patent segment of the vein is then 
connected to a new vein which is in. turn 
attached to the aorta. Obviously, re-opera- 
tion is simplified because it can be done 
without stopping the heart or requiring 
cardiopulmonary by-pass. 

Clotting of the vein is not necessarily ac- 
companied by myocardial infarction. Fol- 
lowing such an event, myocardial perfusion 
may revert to its preoperative status. 


(B) /ntimal hyperplasia. Yo a certain ex- 
tent, thickening of the intima of the vein 
caused by fibroblastic cells lying in a 
basophilic mucoid matrix occurs in all 
cases.!! This process has been called intimal 
fibrous proliferation by Vlodaver and 
Edwards, who object to the term arterio- 
lization of the vein, since they did not 
notice any changes in the media. Angio- 
graphically, this process is manifested by 
reduction of the inner caliber of the vein 
(Fig. 4, £ and B). Sometimes the intimal 
hvperplasia becomes so severe that the 
flow within that vessel is markedly hindered 
(Fig. 5). This process might eventually lead 
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Fig. 1. Angiogram in right anterior oblique projection 
demonstrating a clotted graft. Note that the tip 
of the catheter is in a stump (arrow). This angio- 
gram belongs to the patient demonstrated in 
Figure 10, 4-C. 


to clotting of the vein and failure of the 
procedure. 


(C) False aneurysms. Aneurysmal dilata- 


tion of the vein is an unusual complication 





iG. 2. (4 and B) Selective left coronary arteriograms in left anterior oblique projection, which belong to a 
patient whose graft to the left anterior descending (LAD) artery is occluded. (4) The LAD is occluded 
(arrowhead points to a stump). (B) (Obtained at a later sequence.) The LAD (short white arrow) fills 
through collaterals and opacifies partially the vein graft (long white arrow). 
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l'1G. 3. Schematic representation of a partially oc- 

cluded vein by-pass. The crosshatched 
represent the portion of the graft 
occluded. 
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which we have not found in our material. 
However, we have seen 2 cases of false 
aneurysms forming at the site of anasto- 
mosis of the vein to the aorta. Figure 6, 
‘and B, demonstrates such a case. Inter- 
estingly, when this patient was studied 
weeks after surgerv, the vein bv-pass was 
functioning normally and no evidence of 
false aneurysm was found (Fig. 6.7). Dur- 
ing à re-study 8 months after surgerv, it 
was noted that the vein was occluded. The 
occlusion was caused by a false aneurysm 
of the anastomotic site pressing upon the 
by-pass (Fig. 64). It is evident that such 
an aneurysm might be life-threatening and 
must be repaired. 


II. COMPLICATIONS AFFECTING THE 
CORONARY ARTERIES 


(A) Loss of collaterals. Vhe opening of col- 
lateral vessels is an important process 
which may or may not take place during or 
after the occlusion of a major coronary 
artery. [f collateralization is adequate, 





Fie. 4. (4 and B) Vein by-pass (V) to the left anterior coronary artery seen in the right anterior oblique 
projection: 4) 12 days postoperatively; (B) 12 months postoperativelv. Note the difference in aoe 
between 4 and B, probably due to intimal hyperplasia. 


CO 


Vou. 119, No. 3 Complications of Aorto-coronary By-pass 


l'1G. 5. Vein by-pass (V) to the distal right coronary 
artery (RC). The arrow points to an area of nar- 
rowing caused by intimal hyperplasia. Note 
absence of distal flow into the right coronary 
artery. Black arrow points to an area which 
should be opacified. 
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ventricular function is often preserved in 
the face of this occlusion. Manv clinicians, 
however, feel that the amount of blood 
carried to the myocardium through these 
collaterals is inadequate and therefore they 
recommend a by-pass procedure. Such an 
undertaking might be hazardous to the 
patient, since these important collateral 
vessels may be lost if the vein by-pass clots. 
The patient illustrated in Figure 7, .7- C, 
had excellent collateralization of an ob- 
structed right coronary arterv at the time 
of his pre-by-pass coronary angiogram. 
After the surgical procedure, the graft 
clotted, and re-examination of the right 
coronary artery failed to opacify these im- 
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lic. 6. (4) Angiogram in right anterior oblique projection of a by-pass (V) to (LAD) 16 days postopera- 
tively; and (B) 16 months postoperatively. The vein is occluded and the catheter opacifies a false aneu- 


rysm (A). 
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portant collaterals which contributed to 
the perfusion of the base of the heart. It is 
likely that the clot in the graft extended 
into the branch of the distal right coronary 
artery which was supplied by these col- 
laterals. As a result, there was no more 
distal "runoff" and the collaterals ceased to 
function (Fig. 7C). In essence, as a result of 
the procedure, the patient lost the natural 
by-pass he had developed by himself. 


(B) Clotting of a major coronary artery 
proximal to the by-pass. It 1s not unusual 
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lic. 7. (4) Selective right coronary arterio- 
gram in left anterior oblique projection. 
The white arrow points to the occlusion of 
the right coronary artery. The arrowheads 
point to the collateral pathway bridging 
the proximal and distal (black arrow) right 
coronary artery. (B) Repeat right coronary 
angiogram obtained after vein by-pass. 
The graft is occluded and the collateral 
pathway (arrowheads point to where the 
collaterals should be) is not opacified. (C) 
Schematic explanation of 4 and B. The 
vein by-pass is occluded. The clot in the 
vein extended into the distal right coronary 
artery and destroyed the distal “runoff.” 
The crosshatched lines represent clotting. 


to see clotting of a coronary artery from 
the point of severe stenosis to the point of 
anastomosis of the vein to the coronary 
artery (Fig. 10C). This complication has 
already been reported by others. If the 
atherosclerotic process reduces enough of 
the lumen of the coronary artery to produce 
symptoms, there is usuallv a pressure 
gradient between the proximal and distal 
portions of this vessel. As a result of this 
gradient, antegrade flow in the distal seg- 
ment of the coronary artery is maintained. 
Once the vein has been inserted into the 
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distal portion of the coronarv artery, the 
ascending aortic pressure is transmitted 
through the vein to the distal portion of 
the coronary artery. At that point, there is 
no more gradient between these 2 segments 
and the flow through the stenosis mav no 
longer take place. The coronary arterv 
from the point of stenosis to the graft is 
perfused retrograde from the vein. This 
flow, however, is turbulent because the 
anastomosis of the vein to the coronarv 
artery 1s at an angle which favors forward 
fow (Fig. 8). The turbulence and lack of 
antegrade flow through the stenosis often 
lead to clotting. If the vein has been 
anastomosed to the coronary arterv far 
enough beyond the stenosis, this proximal 
clotting may involve a large portion of the 
coronary artery and compromise important 
branches arising from it. Thus, in the pa- 
tient demonstrated in Figure 9, /7-C, a large 
portion of the right coronarv artery and 
important muscular branches arising from 
it were lost. Ventricular function de- 
teriorated in this patient; the left ventric- 
ular ejection fraction was 0.76 pre- and im- 
mediately postoperatively, but decreased 
to 0.56 after the clotting of the proximal 
portion of the right coronary artery. In this 
case, the repeat right coronary angiogram 
explained why myocardial function de- 
teriorated even though the graft was patent. 


(C) Clotting of a major coronary artery 
distal to the by-pass. In one case, we saw 
clotting of the coronarv artery distal to the 
insertion of the graft with retrograde flow 
into the proximal segment (Fig. 5). This 
could be explained either by surgical 
trauma or the creation of an acute angle 
between the graft and the distal coronary 
artery. 


(D) Myocardial infarction as a result of 
clotting of both the coronary artery and the 
graft. This complication may occur in 2 
steps as demonstrated in Figure 10, /7-C. 
First, there may be progression of an in- 
complete obstruction of the proximal coro- 
nary artery into a total obstruction, as 
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Fic. 8. Schematic explanation of why clotting occurs 
between the area of stenosis of the coronary 
artery and the insertion of the graft. The vein 
by-pass is patent and a clot (crosshatched lines) 
formed because after graft insertion there is no 
more gradient between points À and B. The 
arrows in the inserted drawing represent forces of 
flow. 


described in Section 2B (Fig. 10C). Sub- 
sequently, if the graft happens to clot, 
there is no more flow into the distal portion 
of that coronary artery and a massive in- 
tarction follows. 


DISCUSSION 


It is important to diagnose the complica- 
tions which may result from the saphenous- 
venous bv-pass. For an accurate postoper- 
ative assessment of the coronarv arteries 
and graft, the angiographic examination 
must be carried out in proper fashion. The 
importance of bidirectional flow in the 
coronary artery? cannot be stressed enough. 
If unidirectional flow is present or if the 
vein 1s obstructed, the coronary arterio- 
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liG. 9. (4) Vein by-pass (V) opacified 2 weeks after surgery. Note that the right coronary artery (RC) fills 
distally (arrowhead) and proximally (thin black arrow). (B) Re-examination 15 months after surgery. 
The vein (V) is patent but proximal flow into RC is now absent. (C) Selective right coronary arteriogram 
in right anterior oblique projection obtained at the same sitting as B. The black arrow points to the 


occlusion of the right coronary artery (RC). Note that RC was completely patent in 4, 
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liG. 10. (4) Selective left coronary 
arteriogram seen in the right an- 
terior oblique projection. Note 
the narrowing (black arrow) of 
the left anterior descending coro- 
nary artery (LAD). (5) Angio- 
gram of the vein by-pass (V) in 
right anterior oblique projection. 
The white arrowheads point to 
the distal LAD. Note that there 
is no proximal flow into the LAD. 
This study was obtained 18 days 
postoperatively. (C) Repeat se- 
lective left coronary arteriogram 
(right anterior oblique projec- 
tion) 45 days postoperatively 
and after a massive anterior wall 
infarction. The graft is occluded 
and the distal LAD is not opaci- 
fied any longer. The portion be- 


tween the black and the white arrow is where the proximal clot in the LAD was seen 18 days post- 


operatively. (This case is also shown in Figure 8.) 


gram must be repeated in order to locate 
the level of obstruction and determine 
whether the distal coronary segment is still 
patent. 

Deterioration of mvocardial function fol- 
lowing the by-pass procedure can be due 
to infarction during the surgical procedure 
(which happens rather frequently), to 
progression of the disease, but also to 
complications related directly to the proce- 


dure. Some of these complications can be 
remedied by surgery; for instance, a clotted 
graft can be replaced. False aneurysms 
should be resected. Occlusion of a major 
coronary artery and loss of collaterals 
could presumably be treated by a Vineberg 
procedure, !” 

As a final consideration, the potential oc- 
currence of these complications and their 
frequency. should be considered when a 
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patient is submitted to the saphenous vein 
by-pass procedure. 


SUMMARY 


Our experience with the postoperative 
study of $0 saphenous-venous by-pass pro- 
cedures has shown that a number of post- 
operative complications might affect either 
the veins or the coronary arteries. 

It is pointed out that the angiographic 
study must be tailored to properly diagnose 
and evaluate these complications. Among 
them one may find: occlusion of the graft; 
intimal hyperplasia; formation of false 
aneurysms; loss of coronary collaterals; 
occlusion of major coronary arteries; or 
myocardial infarctions. 

Harold À. Baltaxe, M.D. 

Department of Radiology 

Division of Cardiovascular Radiology 

New York Hospital-Cornell Medical Center 
£25 East 68th Street 

New York, New York 10021 
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ROENTGENOGRAPHIC DETECTION OF CARDI- 
OMEGALY IN EMPLOYEES WITH NORMAL 
ELECTROCARDIOGRAMS* 





By ROBERT S. SHERMAN, 


and Jor iN C. 


M.D.,¢ CHARLES A. BERTRAND, M.D,t 
DUFFY, M.D.$ 


ARMONK, NEW YORK 


VOLUNTARY health screening pro- 
gram was begun in September 1968, 
and during the first vear about 26,500 em- 
ployees above the age of 40 years were 
examined. The group consisted ot 88 per 
cent males and 12 per cent females, with 
the majority in the 41 to ṣo year age range 
(Table 1). 
We performed a batterv of tests includ- 
ing: a self administered, machine process- 
able questionnaire; measurement of height, 


weight and blood pressure; a recording of 


the nurses’ observations; an electrocardio- 
gram; seven blood chemical determina- 
tions; and a standard roentgenogram of the 
chest made at 6 feet. The film was photo- 
timed and exposed as the subject stopped 
breathing in full, but not necessarily max- 
imum, inspiration, 

The electrocardiograms were recorded 
bv the standard 12 lead (classic) system tor 
all persons and also, in about two-thirds of 
the cases, by the 3 lead Frank (vector) svs- 
tem. The cardiologist read those cases 
where only the classic leads were available. 
The vector leads were analyzed by com- 
puter using the Electroc ardiographic Anal- 
VSIS Program for the IBM 1800 Data Ac- 
quisition and Control System, July 1968 
version. (This program was developed in a 
joint effort of the Advanced Systems De- 
velopment Division of IBM and Dr. Ralph 
E. Smith of the Mayo Clinic in Rochester, 
Minnesota.) If the computer interpreted 
the electrocardiograms as either borderline 
or abnormal, they were reviewed by the 
cardiologist and his interpretation over- 
rode the computer’s. In addition, the cardi- 


‘TABLE | 


AGE DISTRIBUTION) HEALTH 
SCREENING PROGRAM 


Age Males Females 


(yr.) (per cent) (per cent) 
41745 44 34 
46-50 27.0 30.8 
Sr ss 15.8 19.4 
56-60 8.9 124 
je 


61-66 4.1 


ologist reviewed about 2¢ per cent of the 
computer normals. Of the 26,500 examined, 
25,831 had electrocardiograms; 87 per cent 
were within normal limits; 6 per cent were 
borderline; and 7 per cent were abnormal. 

Because we had planned to determine 
the contribution the standard chest film 
makes toward the detection and elucida- 
tion of cardiovascular disorders, the radi- 
ologist carefully searched for and noted all 
evidences of these conditions. This report 
deals onlv with the radiologic detection of 
heart enlargement in Individuals having 
normal electrocardiograms. 

The roentgenographic sieve catching in- 
stances of cardiomegaly was the eye of the 
examiner reinforced, when needed, by a 
determination of the cardiothoracic ratio. 
We used a percentage equal to or greater 
than so as a broad, yet practical reference. 
We then gathered all cases detected by this 
approach through the use of a computer 
word search (Fig. 1) and selected for an- 
alysis only those having a normal electro- 
cardiogram. This yielded a group of 476 
individuals, most according to the initial 


* From the Medical Department, International Business Machines Corporation, Armonk, New York. 
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dictated report with possibly enlarged 
hearts, but also including a special group 
of 80 whose hearts seemed much more 
likely to be enlarged. We ascertained as a 
by-product of this word search that ap- 
proximately twice this number (oso of 
34437 individuals with borderline or ab- 
normal electrocardiographic readings) had 
film evidence of some degree of cardio- 
megaly as judged by the radiologist's 
original interpretation along with an elec- 
trocardiographic finding. An inability. to 
regain all films loaned to physicians and to 
capture all necessarv data needed for 
further, more critical analvsis as well as 
certain inadequacies of the height-weight 
chart reduced the total number of cases 
from 476 to a determinate 382. 

As the first step in investigating heart 
size more thoroughly, the radiologist and 
the cardiologist independently measured 
the transverse cardiac diameter on each 
film of the 382 emplovees. Then the meas- 
urement was matched to the appropriate 
figure in the Ungerleider-Clark, height- 
weight chart of predicted diameter. We 
could then assign each case to a category: 
no enlargement, §, 10, 15, 20, 25 per cent 
above normal. If the measurement was 
closer by 1 mm. to one listing in the chart 
than another, then we placed the case in 
that slot. When the figure fell equally be- 
tween two categories we always put the 
case in the lower degree of enlargement. 

We combined the individuals falling into 
the 5 per cent and the 10 per cent groups 
into a probable enlargement cluster which 
totalled 175. The 82 comprising the 15, 20, 
25 per cent categories were considered to 
be definitely enlarged.? The ones remaining, 
125, were not confirmed as having en- 
larged hearts. Table 11 shows these results. 

About 1 year after the evaluation made 
on 61 of the original group of 8o (referred 
to previously as those thought most likely 
to have heart enlargement on the basis of 
the radiologist's initial report), we rein- 
vestigated those among the 61 whom we 
found by the height-weight method to have 
possibly (5 to 10 per cent) and definitely 
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Tasrie II 
TABULATION OF THE RESULTS OF DETERMINING THE 
PREDICTED HEART SIZE FROM HEIGHT-WEIGHT 
CHART AND THE TRANSVERSE DIAMETER 
MEASURED FROM THE SIX FOOT 
STANDARD CHEST 
ROENTGENOGRAM 


Normal s% Io% 1505 2095 ag] 
125 89 86 56 18 
Total cases 15% or greater 82 


Total cases 10% or greater — 168 


(15, 20, 25 per cent) enlarged hearts. 
Another chest roentgenogram was ob- 
tained; it was measured as before and then 
we compared the results with the previous 
finding. We determined that in this special 
re-examined group numbering 46, the 
hearts of 16 were larger, 5 were the same 
and 25 were smaller. The greatest indi- 
vidual increase was 12 mm. and the great- 
est decrease was 17 mm. We did not re- 
weigh or re-determine the height of these 
employees at the time of the second roent- 
genogram, but used the figures for weight 
and height recorded about 1 year previ- 
ouslv. 


DISCUSSION 


To the degree that the height-weight 
technique of determining heart size from 
the 6 foot posteroanterior chest roentgeno- 
gram is to be relied upon, the data obtained 
by this method validate the conclusion 
that the standard chest roen tgenogram re- 
veals a significant number of employees 
with cardiomegaly who escape detection 
by electrocardiographic screening. The 
additional contribution of the chest roent- 
genogram in documenting certain struc- 
tural features of an existing cardiovascular 
disorder already brought to the physician’s 
attention. requires no emphasis. Of the 
screening tests commonly used, only the 
chest roentgenogram, the electrocardio- 
gram, and the physical examination pro- 
vide direct, positive evidence of anatomic 
and physiologic abnormalities of cardio- 
vascular nature, offering vital information 
as to the nature and extent of the disorder. 
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Although direct visual identification. ot 


most of the moderately and all of the defi- 
nitelv enlarged hearts causes no problems 
for the radiologist, a clear and easy differ- 
entiation between the normal and the 
slightly enlarged organ creates constant 
difficulty. Many standard texts and classic 
articles ^^? have dealt thoroughly with 
cardiac mensuration. It does seem gen- 
erally agreed that the transverse diameter 
of the heart on the 6 foot standard chest 
roentgenogram exposed at the end of mod- 
erate inspiration and compared to the pre- 


dicted diameter from the Ungerleider- 
Clark height-weight chart remains the 


simplest, most practical approach as well 
as one of the more reliable. Any result ob- 
tained by this method falling into the 15 
per cent and higher categories indicates 
true cardiomegaly.2 Some authors also 
state that any percentage of ro or more 
above the predicted normal should be con- 
sidered enlarged, since very few publects 
with normal hearts exceed this figure. 
Gammill eż al? demonstrated the effect 
of systole and diastole upon c cardiac di- 
ameter, When measurements in each phase 
were compared, 52 per cent of the subjects 
showed differences of .3 cm. or less, 41 per 
cent had variations of .4 cm. to .9 cm. and 
only 7 per cent revealed discrepancies 
amounting to 1 to 1.7 cm. A number of 
years ago, one of us investigated the in- 
fluence of various technical factors of the 
chest roentgenogram upon the transverse 
diameter of the heart. Of all, the most 


signific ant was found to be the degree of 


inspiration, Particular attention should be 
paid to this point before measurements 
become fully reliable. In selected instances, 
care must also be taken that the true heart 
apex be identified accurately when this 
area makes up the outermost left heart 
border. 

Cardiologists agree that the truly en- 
larged heart means a diseased organ. 

Cardiac enlargement offers contributory 
evidence for the identification of the coro- 
nary prone individual, and in asymptoma- 
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tic persons of this category the onset of 
myocardial involvement may be heralded 
by this event! The detection of cardio- 
megaly warrants referral of the asympto- 
matic worker for further investigation and 
possibly for admission to a prophylactic 
routine. The long range significance of 
roentgenologically detected heart enlarge- 
ment when other survey procedures includ- 
ing the electrocardiogram are normal re- 
mains undetermined. Nevertheless, these 
individuals certainly harbor a potentially 
significant disorder, be it coronary, valvu- 
lar or m myocardial n onem: 


e Tue roentgenogram as a means 
of contributing to the detection and eluci- 
dation of cardiovascular disease, we strong- 
ly felt the need to improve on the custom- 
arv method (cardiothoracic ratio) of roent- 
genographic heart measurement. At the 
completion of this studv a "mark sense 
requisition and reporting sheet," optically 
read by machine was devised? (Fig. 1). We 
anticipate that a major innovation of this 
svstem will enable the computer to derive 

the percentage deviation from the predicted 
normal bv using an algorithm based upon 
the employee's height and weight. When- 
ever the radiologist suspects the possibility 
of cardiomegaly, he measures the actual 
transverse diameter of the heart and re- 
cords this figure on the mark sense sheet. 
Since height and weight are available to 
the computer, this act will cause it to per- 
form the necessary calculations and sub- 
sequently to print the percentage deviation 
from the normal predicted cardiac diameter 
on the report. With high volume work, the 
radiologist can save time by merely indi- 
cating right and left outermost cardiac 
borders by wax pencil on the film and a 
clerk can then measure and record the 
cardiac diameter on the mark sense sheet. 


SUMMARY 


Among 22,394 employees all over 4o 
years of age with d electrocardio- 
grams, we discovered 82 (approximately 3 
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per 1,000) with cardiomegaly as deter- 
mined from life size chest roentgenograms. 
We used the predicted cardiac diameter as 
based upon height and weight as our stan- 


largement was dropped from the 15 


would have been twice this figure. 

A recently devised mark sense requisition 
reporting sheet will enable the radiologist 
to obtain the deviation from the expected 
normal predicted cardiac diameter from 
the computer simply bv recording the 
actual measurement upon the mark sense 
sheet. 


Robert S. Sherman, M.D. 

Medical Department 

International Business Machines Corporation 
Armonk, New York 


We acknowledge with gratitude the help 
of the staff of the IBM Medical Data 
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AORTICOPULMONARY TUNNEL: ANGIOGRAPHIC 
RECOGNITION OF PULMONARY ATRESIA AND 
CORONARY ARTERY-TO-PULMONARY 
ARTERY FISTULA* 


By EHUD KRONGRAD, M.D., 
and OWINGS W. 
ROCHESTER, 


Tq: pulmonary blood supply in pul. 
monary atresia is usually through a 
patent ductus arteriosus or multiple bron- 
chial collaterals. Rarelv,! the pulmonary 
blood supply is through a coronary artery- 
to-pulmonary artery fistula. We are aware 
of 2 cases of pulmonary atresia and large 
coronary artery-to-pulmonary artery fistu- 
la previously reported in which cardiac 
catheterization including angiography was 
done.? In 1 of these 2 cases the proper 
diagnosis was reportedly made bv use of 
angiography.’ The correct diagnosis i in the 
second case was made at surgery.” 

This report presents the angiographic 
findings in 4 cases of pulmonary atresia 
and coronary artery-to-pulmonary artery 
fistula seen at the Mavo Clinic. One of 
these has been previously reported.” In all 
4 cases, there was a unique angiographic 
appearance typical of this anomaly. 


REPORT OF CASES 


Case r Simultaneous anteroposterior and 
lateral views of a selective right ventricular 
angiogram showed early filling of the aortic 
root through a ventricular septal defect (Fig. i 
4 and B). A dilated proximal coronary artery 
connecting the aortic root to the pulmonary 
artery was well visualized in both views. Sub- 
sequently , the pulmonary artery was visualized 
through this communication (Fig. 1C). The 
exact nature of the aorticopulmonary com- 
munication was not apparent from that view. 
The catheter was placed in the proximal dilated 
coronary artery, and an injection was made 
with the catheter tip in the fistulous communi- 
cation (Fig. 1, D and Æ). There was selective 
filling of the pulmonary artery back to the pul- 
monary valve (Fig. 1£). Although most of the 
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contrast medium was Injected. preferentially 
into the pulmonary artery, simultaneous filling 
of a small distal left coronary artery also was 
There was a side-to-side 


seen (lig. 1, arrow). 

relationship of the left coronary artery to the 
pulmonary artery uM ee (AGEtICUs 
pulmonary tunnel) (lig. 1, D and Æ). 


Case 1r. An anteroposterior view of a right 


ventricular biplane angiogram revealed an 
atretic right ventricular infundibulum, with 


complete atresia of the pulmonary valve (Fig. 
24, white arrow). There was filling of a right 
aortic arch ova a ventricular septal defect. Con- 
trast medium entered the pulmonary artery eva 
a dilated proximal coronary artery (black ar- 
row}. 

Simultaneous anteroposterior and lateral 
views of an aortic root injection revealed an 
aorticopulmonary tunnel (black arrow) con- 
necting the ascending aorta to the pulmonary 
artery (lag. 2, B and C). This communication 
was a dilated proximal part of the lett coronary 
artery extending from the aortic root to the 
hstulous tract. The left distal coronary artery 
was not visualized, and the blood supply to the 
heart was mainly through a large right coronary 
artery (Fig. 2C, white arrow). 


Case iu. Simultaneous anteroposterior and 
lateral views of a selective right ventricular 
injection showed no direct communication be- 
tween the right ventricle and the pulmonary 
artery (Fig. 3, ,7 and B). The pulmonary artery 
was filled through a coronary artery-to-pul- 
monary artery fistula (arrow), as well as by 
night subclavian-to-right pulmonary artery 
anastomosis (Blalock. Taussig operation). In 
the lateral view, the aorticopulmonary tunnel 
was almost visible end on (Fig. 35, arrow). 


Case iv. Anteroposterior and lateral views 
of a selective biplane aortogram revealed an 


* Fram the Mayo Clinic and Maso Foundation, Rochester, Minnesota. 
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Aorticopulmonary Tunnel 
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aorticopulmonary tunnel (Fig. 4, 4 and B, 
arrows), although the anatomic configuration is 
slightly different from that in the other 3 cases. 
The proximal part of the left coronary artery 
was dilated, and its diameter was nearly the 
size of the hypoplastic pulmonary artery. 


. Case 1 
terior and lateral views of right ventricular angio- 
gram. (C) Anteroposterior view later in the series. 
(Courtesy of Circulation, 
American Heart Association.) (D and E) Antero- 
posterior and lateral views, with injection made 
into the proximal dilated left coronary artery. 


lic. 


(d and B) Simultaneous anteropos- 


by permission of the 


DISCUSSION 


In all 4 cases, the diagnosis of pulmonarv 
atresia, ventricular septal defect, and left 
coronary artery-to-pulmonary artery com- 
munication was confirmed at surgery. 
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The pulmonary blood flow was princi- 
pallv provided bv the side-to-side fistula be- 
tween the left coronary artery and the 
pulmonary artery. All cases had a pathog- 
nomonic aorticopulmonary communication 
consisting of a wide proximal dilated left 
coronarv arterv connecting the aortic root 
to the pulmonary artery. We believe that 
this typical angiographic picture is diag- 
nostic of pulmonary atresia and coronary 
artery-to-pulmonary artery fistula. 

The differential diagnosis of pulmonary 
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Fic. 2. Case i. (4) Anteroposterior 
view of right ventricular angiogram. 
(B and C) antero- 
posterior and lateral views of aortic 
root injection. 


Simultaneous 


atresia and coronary artery-to-pulmonary 
artery fistula mainly concerns the 2 other 
tvpes of ascending aorta-to-pulmonary 
communication, namely aorticopulmonary 
window and truncus arteriosus. In aortico- 
pulmonary window, there is a direct com- 
munication, or window, between the as- 
cending aorta and the pulmonary artery. 
The communication is often large, and 
there is pulmonary hypertension and dila- 
tation of the pulmonary artery. 

The pulmonary artery pressure was nor- 
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Aorticopulmonary Tunnel 





l'1G. 5. Case ur. (4 and B) Simultaneous anteroposterior and lateral views of right ventricular angiogram. 


The 
pulmonary artery was hypoplastic in 3 of 
the 4 (Cases 1, m1, and 1v). The finding of 
a hypoplastic pulmonary artery is unusual 
in patients with aorticopulmonary window 
and should alert the radiologist to the 
possible presence of a coronary artery-to- 


mal.to-low in all 4 of our cases. 


A 


LE 
"^ 


pulmonary artery fistula. The documenta- 
tion of an "aorticopulmonarv tunnel" in 
these patients excludes the diagnosis of 
aorticopulmonary window. 

In truncus arteriosus, there is absence of 
a separate main pulmonary artery, absence 
of a right ventricular infundibulum, and 





liG. 4. Case 1v. (4 and B) Anteroposterior and lateral views from aortic root angiogram. Aorticopulmonary 
tunnel is particularly well shown in lateral film. PA= pulmonary artery. 
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presence of a single truncal valve. Demon- 
stration of a separate main pulmonary 
artery, a hypoplastic right ventricular 
infundibulum, or a hypoplastic pulmonary 
valve excludes the diagnosis of truncus 
arteriosus. 

The nature of the aorticopulmonary 
communication may not be apparent after 
a right ventricular injection (Fig. 1C). A 
selective injection into the aortic root or 
preferably into the proximal part of the 
left coronarv arterv, as done in one of these 
cases, allows for better definition of the 
aorticopulmonary tunnel in patients with 
pulmonary atresia and coronary artery-to- 
pulmonary artery fistula, 


SUMMARY 


The angiographic findings in 4 cases of 
pulmonary atresia and coronary artery-to- 
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pulmonary artery fistula are described and 
their diagnostic significance discussed. 


Ehud Krongrad, M.D. 
Section of Publications 
Mayo Clinic 

Rochester, Minnesota 55901 
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ANGIOGRAPHIC ANATOMY OF THE 
KUGEL'S ARTERY* 
ARTERIA ANASTOMOTICA AURICULARIS MAGNA 


By BENIGNO SOTO, WOLFGANG JOCHEM, ROBERT B. KARP, and ALBERTO BARCIA 


BIRMINGHAM, ALABAMA 


UGEL’S artery? is a small vessel run- 

ning through the atrial septum which 
links the anterior coronarv arteries to the 
posterior ventricular coronary tree. 

According to the original paper of Kugel 
and Gross,! this artery presents 3 anatomic 
variations: In the majority of cases it 
originates from the circumflex artery, pene- 
trates the left atrial wall and proceeds back- 
ward through the inferior border of the 
atrial septum to the crux. Occasionally, 
Kugel’s artery originates from the sinus 
node artery (Fig. 1,7). In the second varia- 
tion, Kugel's artery is formed bv a branch 
of the right coronary artery and a branch 
of the circumflex arterv, which join near 
the atrioventricular node artery (Fig. 15). 
In the third variation, which is less fre- 
quent (4 in co cases of Kugel’s series), the 
artery originates from the left circumflex 
artery and splits into smaller branches, 
which connect to similar small vessels com- 
ing from the right coronary artery at the 
crux level (Fig. 1€). 

To demonstrate coronary anastomoses, 
technical factors and the size of the vessels 
are of critical importance. The use of large 
films in selective coronary angiography has 
achieved the visualization of 100 u diameter 
vessels. Even though the artery is usually 
not as large as stated by Kugel? it should 
be demonstrable bv selective coronary 
arteriography. 


MATERIAL AND METHOD 


One hundred consecutive pathologic 
coronary angiograms obtained by the 
Judkins technique using large film as well 
as 35 mm. cineangiography were reviewed. 


The arteria anastomotica auricularis magna 
was found in 6 cases. The coronary disease 
in these cases was: (a) occlusion or severe 
stenosis of the right coronary artery in 4 
cases; (b) occlusion or severe stenosis of 
the circumflex artery in 6 cases; and (c) 
combined lesions in § cases. 

The patency of the distal right coronary 
arterv at the crux level was preserved in all 
cases. Kugel's arterv originated from the 
right coronary artery in 3 cases and from 
the same source but through the sinus node 
artery in 3 cases (Fig. 16). 

The angiographic visualization of Kugel’s 
artery has not been clearly demonstrated. 
Paulin® described a small vessel connecting 
the right proximal coronary artery with the 
distal segment of the same artery and called 
it a branch of the crista supraventricularis 
artery. In most projections Kugel’s artery 
in the atrial septum is frequently over- 
lapped by the right coronary and circum- 
flex arteries as they course around the 
atrioventricular groove. 

To clarify the roentgenologic appearance 
of Kugel’s artery in coronary angiograms, 
we did a postmortem study of a heart in- 
jected with contrast medium into the coro- 
nary artery tree. We placed wires in the 
course of the Kugel’s and the sinus node 
arteries. Roentgenograms were taken in 
lateral, left and right anterior oblique 
projections. The roentgenograms and the 
drawings of them are presented. 

In the lateral projection Kugel’s artery is 
seen anterior to the circumflex arterv as a 
small vessel coursing to the crux (Fig. 
2, Æ and B). The circumflex artery usually 
overlaps 1t. 


x Erom the Departments of Diagnostic Radiology and Surgery, University of Alabama School of Medicine in Birmingham, Birming- 
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Fic. 1. (4-C) The 3 anatomic variations of arteria 


anastomotica 


Kugel. 
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auricularis 


magna 


modified 


from 


lic. 2. (7 and B) Roentgenogram and correspond- 
ing drawing in lateral projection from a fixed heart 
with contrast material in the coronary arterial 
tree. The metallic wires are placed in the position 
of Kugel’s and sinus node arteries. Kugel’s artery 
from the right (KR) and from the left (KL) over- 
lap the circumflex artery (Cx). Left anterior 
descending artery (LAD). 


[n the right anterior oblique view Kugel's 
artery 1s seen overlapping the right or cir- 
cumflex arteries (Fig. 3, Æ and B). 

The left anterior oblique view shows the 
atrioventricular circle of the heart ez /ace. 
Kugel’s artery appears as a diameter of 
that circle (Fig. 4, 7 and B). 


DISCUSSION 


Due to the anatomic situation of Kugel's 
artery, the best roentgenologic projection is 
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the left anterior oblique. In this view the 
artery progresses downward from the an- 
terior third of the atrioventricular plane to 
the crux where it often connects directly 
with the atrioventricular node artery (Fig. 
4, 4 and B; and 5, 4 and D). This anasto- 
mosis is recognized bv a flaglike rectangular 
termination. 

The sinus node arterv has a slightly 
higher course directed upward towards the 
atria. Here it usually has an open arm- 
appearance, where it encircles the superior 
vena cava (Fig. 4, 7 and B). When Kugel’s 





lic. 3. (4 and B) Roentgenogram and drawing in 
right anterior oblique (RAO) projection from the 
same heart as in Figure 2, showing the position of 
Kugel’s artery (KR and KL) close to the right 
coronary artery (RC) and circumflex artery. The 
sinus node artery (SN) is projected posteriorly. 


Angiographic Anatomy of the Kugel’s Artery 
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liG. 4. (4 and B) Roentgenogram and drawing in 
left anterior oblique (LAO) projection from the 
same heart showing the position of Kugel’s artery 
free from the right coronary (RC) and circumflex 


(Cx). The (SN) is 


projected backward. 


arteries sinus node artery 


arterv comes from the left, it crosses the 
lower half of the atrioventricular plane and 
is overlapped bv the marginal and diagonal 
branches. 

[n the lateral projection the atrioventric- 
ular plane is angulated towards the beam 
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liG. 5. (4 and B) Right coronary angiogram in left 
anterior oblique projection. The right coronary 
and 
artery (KA) is crossing from the proximal part of 
the right coronary artery to the distal segment of 


circumflex arteries are occluded. Kugel’s 


the right coronary system. The crux is seen later. 


and appears foreshortened. Kugel’s artery 
traverses the plane at the periphery in the 
upper third and turns downward to the 
crux. The sinus node artery again is higher, 
has an upward course and is projected far 
beyond the atrioventricular plane (Fig. 2, 
/1 and B: and 6, Æ and B). When the 
arteria anastomotica auricularis magna 
originates from the left, it will be projected 
over the left circumflex. 
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Because the atrioventricular plane is 
more foreshortened in the right anterior 
oblique projection, Kugel's arterv is pro- 
jected over the right coronary artery. When 
It originates from the left, Kugel's artery 
crosses the atrioventricular plane in the 
middle but it is difficult to differentiate it 
trom other overlapping atrial vessels (Fig. 
3, and B; and 7, 4 and B). 

All cases had a markedlv reduced blood 
flow at the crux level due to right coronary 





lic. 6. (4 and B) Right coronary angiogram in 
lateral projection. The Kugel’s artery (K) is seen 
originating from the right coronary (RC) and 
courses to the crux. The circumflex 
artery (Cx) has been opacified in retrograde 
direction, 


occluded 
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artery and/or circumflex artery obstruc- 
tion. This fact suggests that Kugel’s artery 
may function as an appropriate collateral 
channel. 


SUMMARY 


The roentgenographic identification of 
the arteria anastomotica auricularis magna 
(Kugel’s artery) is reported in 6 cases with 
coronary disease. 

The different projections used for vis- 
ualizing Kugel's artery are described and 
the differentiation from the sinus node 
artery 1s discussed. 





Alberto Barcia, M.D. 
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ABDOMINAL AORTOGRAPHY FROM THE 
AXILLARY APPROACH* 


By MICHAEL C. BEACHLEY, M.D 


and KL AUS RANNIGER, M.D. 


E 


RICHMOND, VIRGINIA 


pE RCUTANEOUS axillary arterv cathe- 
terization for angiography of the verte- 
bral and carotid arteries and the aorta 1s a 
relatively easy maneuver. * However, in 
the older age group it 1s frequently di ficult 
to pass the catheter into the descending 
thoracic aorta for abdominal aortographv.* 
Some methods described to overcome this 
problem include reflection of a guidewire 
off the aortic valves? deflector catheters,’ 
double catheter techniques, ^ and 
curved catheters and guidewires.?^? 

This communication describes a simple 
method of accomplishing catheterization 
of the descending thoracic aorta using 
regular catheters and guidewires, as well 
as a method of obtaining technically good 
aortographic studies in the occasional pa- 
tient in whom the guidewire and catheter 
cannot be advanced distal to the aortic 
arch. 


INDICATIONS 


Angiographers use femoral, translumbar, 
and axillary approaches depending on the 
status of the pulses and objectives of the 
procedure, as well as their experience and 
personal preference. Puncture of the fe- 
moral artery 1s most commonly used and 
any arteriographic study can be performed 
with this technique. When the femoral 
pulses are weak or absent, the translumbar 
or axillarv approaches must be utilized. 
Translumbar aortography can be used for 
abdominal aortography, whereas the axil- 
lary artery catheterization Is necessary for 
thoracic aorta and brachiocephalic arteri- 
ographv. Many angiographers, however, 
prefer not to use the translumbar approach 
for abdominal aortography, and this com- 
munique is most applicable to their prac- 
tice. 


use of 


METHOD 

We usually utilize a Green Kifa (7.5 
French) or Yellow Squibb (7 French) 
catheter. Two catheters are prepared. One 
is straight and has 4 side holes (Fig. 1.7), 
and the other has a 360^ or more rather 
tight distal curve (approximately L cm., 
P and also contains 4 side holes (Fig. 
1B). A 145 cm. J-tipped removable core 
teflon coated guidewire is used, with the 
core adjusted so that approximately t the 
distal 6 inches of the guidewire 1s flexible 
(Fig. 1C). 

The percutaneous left axillary artery 
catheterization is performed by the Sel- 
dinger technique.* If the guidewire ini- 
tially enters the descending aorta, the 
straight catheter (Fig. 1.7) 1s introduced 
and aortography is performed. In tortuous 
aortas, however, the guidewire often enters 
the ascending aorta, and cannot be ad- 
vanced into the descending aorta, In such 
an instance, the curved catheter is inserted. 
Because of the acute angle between the sub- 
clavian artery and the aortic arch, an ex- 
treme distal curvature of the catheter is 
necessary to assure that it can be aimed 
posterosuperiorly over the aortic arch. The 
catheter curve can be altered zz situ by 
withdrawing it into the left subclavian 
artery (Fig. 2, ,7Z and Æ), until the position 
of the catheter will result in its being aimed 
over the aortic arch. The guidewire within 
the catheter is then advanced over the 
arch and well into the descending thoracic 
aorta (Fig. 2C). Its long flexible portion 
allows it to pass over the arch without 
straightening the catheter. While observ- 
ing the tip of the guidewire in the distal 
aorta Buoroscopically, the catheter is re- 
moved, simultaneously advancing the guide- 
wire further into the aorta so that it is not 


* From the Department of Radiology, Virginia Commonwealth University, Medical College of Virginia, Richmond, Virgina 


508 


VoL. 119, No. 3 





Abdominal Aortography from the Axillary Approach 


509 





Fic. 1. (4) Straight 7-7.5 French catheter with 4 side holes; (B) same catheter with 360° end curve; 
(C) 3 mm. radius J-tipped adjustable core guidewire; (D) pigtail catheter. 


withdrawn to the point where it slips into 
the ascending aorta. The straight catheter 
is then inserted and will follow the guide- 
wire into the descending thoracic and ab- 
dominal aorta (Fig. 2D). Selective injec- 
tions can subsequently be performed with 
the same or selective catheters.° 

In young and middle aged patients, with 
only moderate elongation of the aorta, a 
pigtail type catheter (Fig. 1D— Cook or 
Cordis) may be used to aim the guidewire 
over the distal aortic arch. In this case, the 
pigtail catheter can then be advanced over 
the guidewire into the distal aorta, and 
aortography can be performed without 
having to change catheters (Fig. 2, E and 
F). The use of a single catheter is a signifi- 
cant advantage 1f the predicted elongation 
of the aorta is not great. The curve on the 
pigtail catheter, however, is not as great 
as the catheter demonstrated in Figure 1B, 


and may not negotiate the more tortuous 
aortic arches of older patients. In this case, 
the curved catheter (Fig. 18) as described, 
should be used for this maneuver. The pig- 
tail catheter with the side holes proximal to 
the curve has the same disadvantage of 
other ascending aortic injections for ab- 
dominal and femoral arteriography (Fig. 
38), in that contrast medium is unneces- 
sarily injected into the brachiocephalic cir- 
culation, and detracts from the quality of 
the abdominal aortogram. 

Rarely, because of advanced atheroscler- 
otic plaques or extreme tortuosity of the 
arch, it may not be possible to pass the 
guldewire into the descending thoracic 
aorta. In this case, the curved catheter 
with 4 side holes (Fig. 1B) is simply left in 
place and the aortography is performed 
with this catheter. Because of its curve, 
most of the contrast material bolus enters 
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Fic. 2. 47) Catheter from ligure 1B iz situ; (B) withdrawal of catheter will straighten the curve so the tip 
points in the desired direction; (C) the guidewire is advanced into the distal descending thoracic aorta; 
(D) a straight (Fig. 1.7) catheter is then exchanged for the curved catheter and advanced into the descend- 
ing thoracic or abdominal aorta; d a pigtail catheter may be satisfactory in the less elongated arches of 
middle aged patients; (F) the pigtail catheter can then be advanced distally and aortography safely done 
avoiding catheter exchange. 


\ be 
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Fic. 3. C4) A Figure 18 catheter in place. If the guidewire cannot be advanced distally, aortography is 
done through this same catheter and most of the injected contrast medium enters the distal aorta; (B) a 
disadvantage of the pigtail catheter is that if the guidewire cannot be passed distally, abdominal aortog- 
raphy will be less satisfactory because some of the contrast medium enters the brachiocephalic vessels 


(arrows). 
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the distal aorta through the tip hole (Fig. 
34). The quality of the angiogram using 
this technique is considerably better than 
after injection into the ascending aorta 
with part of the bolus entering the brachio- 
cephalic vessels. In addition, an injection 
of excessive amounts of contrast material 
into the cerebral circulation is avoided. 


SUMMARY 


A simple method of performing ab- 
dominal aortography from the left axillary 
approach is described, which is successful 
in most older patients with elongated, 
tortuous aortic arches. 

No additional equipment is necessary. 

A satisfactory alternative method. is 
available on the occasional patient in 
whom the guidewire cannot be advanced 
distally over the aortic arch. 


Michael C. Beachley, M.D. 
Medical College of Virginia, Box 728 
Richmond, Virginia 23298 
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ROENTGENOGRAPHIC DIAGNOSIS OF 
SINGLE VENTRICLE 





ANALYSIS 


OF FORTY-TWO CASES 


By TAKAHIRO KOZUKA, M.D.,* KENJI SATO, M.D.,* MASAOKI FUJINO, M.D." 
M.D.+ 


YASUNARU KAW ASHIMA, 


SINGLE ventricle is a rare congenital 

malformation of the heart, and fre- 
quentlv associated anomalies of the heart 
and great vessels further complicate the 
condition. The abnormal anatomy of the 
malformation can be observed only by 
angiocardiography. 

Recently, corrective surgery has been at- 
tempted at some centers and thus it seems 
necessary to be able to identify accurately 
the ventricular anatomy. 

In this presentation, angiograms are 
analyzed in detail, and a new angiographic 
classification of the malformation is pro- 
posed. 


DEFINITION AND CLASSIFICATION 


The diagnosis of single ventricle is made 
according to the definition of Van P raagh 
et al“: “A single or common ventricle is 
one ventricle, which receives both the tri- 
cuspid and mitral valves, or a common 
atrioventricular valve. This definition ex- 
cludes tricuspid and mitral atresia.” 

From the results of pathologic analysis, 
Van Praagh et al. divided the single ventri- 
cle anomaly into 4 types, A, B, C and D, 
depending on which part of the ventricular 
structure was absent. This classification 
was not clinical, but based on the patho- 
logic anatomy. According to Van Praagh 
et al.’ Type B and D cannot be differenti- 
ated by contrast examination. 

Hallermann ef a7? divided the malforma- 
tion into two groups, corresponding to Van 
Praagh’s Type A and Type B, C, D, be- 
cause Type B, C, and D cannot be dif- 


ferentiated by angiocardiographic pro- 
cedure. We have found, however, that 
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hig. 1. Angiographic and anatomic 
classification of single ventricle. 


Type C is distinguishable, if 2 well de- 
veloped ventricular structures are shown 
on angiocardiograms lacking only the inter- 
ventricular septum. 

In this paper, we propose to differentiate 
single ventricle angiocardiographically into 


3 types (Fig. 1): 


Type I. Single left ventricle with lack 
of right ventricular sinus. 
This is identical to Van 
Praagh’s Type A. 

Undivided ventricles with 
missing ventricular septum. 
This is identical to Van 
Praagh’s Tvpe C. 

Single right ventricle and in. 
fundibulum only. This is iden- 
tical to Van Praagh's Tvpes 


B and D. 


Roentgenologic classification is based on 
the features of the inner surface of the 
ventricle which is demonstrated on the 
angiocardiograms. 

According to Van Praagh e£ 4/7. the single 
ventricle can furthermore be subdivided 


Tvpe II. 


Type IH, 
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by the interrelationship of the great arter- 
ies. In our opinion, identification of the 
ventriculotruncal relationship of congeni- 
tal heart disease depends not on the mutual 
interrelationship of the great arteries, but 
rather on the relationship of the great 
arteries to the ventricles.?? Since both 
ventricular structures are present in Types 
l and I, all the types of ventriculotruncal 
relationships exist. In Type HI, there is 
onlv one ventriculotruncal relations fib 
possible, — double-outlet right ven- 
tricle tvpe, because it has no left ventric- 
ular component identifiable on angiocardio- 
grams. 


MATERIAL 


Forty-two patients with single ventricle 
were studied by plain roentgenograms and 
angiocardiograms. Of the 42 patients, 28 
were male (67 per cent), and 14 were female 
(33 per cent). The ages at the time of the 
examination ranged from 2 months to 32 
vears, and the average age was 4.2 vears. 


METHOD 


Biplane selective ventriculography was 
performed on all patients except 1, where 
transvenous angiocardiograms were made. 
Anteroposterior and lateral views were 
simultaneously obtained. The contrast 
medium employed was sodium iothalamate 
80 per cent or 67.5 per cent. The catheter 
was usually intr HM through the saphe- 
nous vein. If this route was not available, 
the axillarv vein was emploved. The films 
were exposed at the rate of 6 per second for 
the initial 2 seconds, 4 per second for the 
following 1 second, and 2 per second for the 
last 2 seconds. When a nonvisualized ven- 
tricular portion seemed to remain in the 
cardiac silhouette of the first series of angio- 
cardiograms, a second angiocardiography 
was performed by injection of the contrast 


medium in the presumed remaining part of 


the ventricle. In the cases where the anato- 
my concerning the atrioventricular re- 
lationship or atrioventricular valves was 
not determined by selective ventriculog- 


Roentgenographic Diagnosis of Single 


Ventricle ae 


f 
e 


raphy, the contrast medium was also in- 
Jected into either atrium or both. 


CORRECTIVE SURGERY 


Sixteen cases underwent operation at the 
First Department of Surgery in the Osaka 
University Hospital. Of these 16 cases, 11 
patients underwent palliative surgerv, 4 
had the Blalock-Taussig operation, 4 had 
the Glenn operation, 1 had the Waterstone- 
Cooley operation, 1 had banding of the 
pulmonary artery, and 1 had correction of 
pulmonary stenosis. Corrective surgery 
was attempted in § cases, of which 1 sur- 
vived. Seven cases were examined at 
autopsy. 


ROENTGENOGRAPHIC FINDINGS 
The data obtained in this studv are 
shown in Table 1 


PLAIN ROENTGENOGRAMS OF THE CHEST 
(Vig. 2, A-D) 

Almost all patients had posteroanterior 
roentgenograms that showed abnormal 
cardiovascular shadows. The cardiac sil- 
houette was usually enlarged and not spe- 
cific in shape except for some patients of 
Type I, where a small convexity was noted 
in the left border of the ventricular portion, 
suggesting the presence of the outflow 
chamber. Some patients showed a heart of 
wooden-shoe form quite similar to that 
of the tetralogv of Fallot. Dextrocardia 
or levocardia with peculiar shape 1s not 
uncommon in single ventricle. Pulmo- 
nary vasculature varied according to the 
presence of pulmonary stenosis. 

Situs solitus, levocardia occurred in 7 
cases of Type I, 10 cases of Type II, and 
6 cases of Type III. Situs inversus, levo- 
cardia (isolated levocardia) was exclusive 
to Type HI, and occurred in 3 of the cases. 
Situs solitus, dextrocardia Gold dextro- 
cardia) occurred in 3 cases of Type H. 
Situs inversus, dextrocardia was found in 1 
case of Type H. Indeterminate visceral 
situs occurred in II cases and was most 
prevalent in Type III. 

Abnormalities of the visceral situs were 
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ANGIOGRAPHIC ANALYSIS OF SINGLE VENTRICLE 
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| Dextrocardia | indeterminatus | 1 1 i 1 | 1 
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| indeterminatus | aoo 


Dextrocardia | solitus i 3 
| p | 
| | inversus i | 


HO) 46 


t 


| Levocardia —. | solitus | 6 


| indeterminatus | Is 


| inversus ; 3 


| Dextrocardia | solitus | I 


| gindeterminatus | i 
Total | 42 | : : | 
(100%) | | | 


N: normal ventriculotruncal relationship. 

TGA: transpositicn of great arteries, 

DO: double-outlet right ventricle. 

L: left-sided aortic arch, R: right-sided aortic arch. 


detected bv recognizing the location of the 
air-containing gastric fundus. Indeterm:- 
nate visceral situs was implied by the sym- 
metric hair-line of both lung fields, showing 
3 pulmonary lobes on each side, and an in- 
crease of distance between the diaphragm 
and the gastric fundus, as well as a sym- 
metric liver density. Of course, 1t was also 
important to identify the Howell-Jolly 
bodies in the blood, as well as the location 
of the inferior vena cava, the distribution 
of the hepatic vein, and the absence of the 
splenic artery, which were visualized on the 
angiocardiograms. 


ANGIOCARDIOGRAPHY 


By this study, Type I single ventricle 
was found in 9 cases (22 per cent) of these 
patients, Type H in 17 (40 per cent), and 
Type HIT in 16 (38 per cent). 

In Type I, a large ventricle was con- 
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sidered as the morphologic left ventricle, 
since its trabeculation was rather fine in 
comparison with the infundibular chamber. 
This ventricle was connected through the 
bulboventricular foramen to a small tri- 
angular outflow chamber, suggesting the 
right ventricular structure (Fig. 3, Æ and 
B; and 4, Æ and B). Both ventricular 
structures were situated side bv side in the 
anteroposterior view in all the cases except 
2, in which they appeared in the same sagit- 
tal plane one behind the other and the 
anatomy was best seen in the lateral view 
(Fig. £, 4-D). The outflow chamber, which 
was variable in size, showed considerable 
contractilitv and no atrioventricular valve 
opened into it. 

Both ventricular structures were angio- 
cardiographically demonstrated in Type H. 
In some cases, a thick muscular ridge di. 
vided the ventricle into two separate por- 
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FIG. 2. 





(A—D) Plain roentgenograms of chest in 4 cases. Two cases of Type I (4 and B) show a small 


convexity on the left cardiac border (between arrows). A case of Type H with dextrocardia and situs 
solitus (C) shows right cardiac border to consist of single gentle convexity. Wide upper central shadow 
represen ts bilateral superior vena cava. In a case of Type III (D), the heart shadow is similar to a wooden- 


shoe" form. The aortic knob is on the right side. 


tions with different trabeculation. These 
ventricular portions appeared to develop 
well and to a similar size. In some cases the 
initial ventricular injection. demonstrated 
only 1 ventricular structure but when a 
second injection was made in a different 
location (atrium or other ventricle) a second 
ventricular portion could be seen (Fig. 6, 
A-D: 7, A and B; and 8, /4-D). 

Type III (sole ventricle with the coarse 
trabeculation characteristic of the right 


ventricle was diagnosed only after re- 
peated and varied injections failed to show 
evidence of another ventricle (or portion) 
(Fig. 9, and £). 

Normal ventriculotruncal relationship 
was found in 1 of the 9 cases (11 per cent) 
of Type I, and 6 of the 17 cases (35 per 
cent) of Type II. Transposition of the 
great arteries type was noted in 4 (44 per 
cent) of Type I, and 4 (24 per cent) of 
Type II. Double-outlet right ventricle 
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liG. 4. (4 and B) Single ventricle. Type I. Transposition of great arteries type. A 12 vear old boy. Antero- 
posterior ventriculogram (4) shows a large single ventricle with left ventricular structure which gives rise 
to the pulmonary artery. The bulboventricular foramen connects the outflow chamber with the single 
left ventricle. The aorta is derived from the outflow chamber. Lateral view (B) demonstrates the aorta 
to be anterior to the pulmonary artery. 
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liG. 3. (4 and B) Single ventricle. Type I. Normal ventriculotruncal relationship. A 4 year old boy. Antero- 
posterior ventriculogram (4) shows single left ventricle communicating through bulboventricular foramen 
with the remnant right ventricle. The aorta derives from the left ventricle and the pulmonary artery from 
the outflow chamber. Lateral view (B) shows the aorta to be anterior to the pulmonary artery. 


=: 





liG. 5. (/4-D) Single ventricle. Type I. Double-outlet right ventricle type. A 3 year old girl. The first ven- 
triculograms (4 and B) show a single left ventricle, where the common atrioventricular valve (arrow) 
opens: it is well demonstrated in the lateral view. The second ventriculograms (C and D) reveal a 
well developed outflow chamber, which gives rise to both great arteries. Catheter is inserted into this 
chamber through the large bulboventricular foramen. Subvalvular and valvular pulmonary stenosis is 
present. 
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Frc. 6. (4-D) Single ventricle. Type II. Normal ventriculotruncal relationship. A 7 year old girl. Right 
ventricular structure is demonstrated in the first ventriculography (4). Catheter is inserted through the 
tricuspid valve. In lateral view (B), the tricuspid and mitral valves are visualized (arrows). At the same 
time, the second ventricular structure is demonstrated and both great arteries are visualized. Left atrial 
injection was performed with the catheter inserted through the interatrial communication. (C and D) 
The left atrium communicates with the left ventricular structure and the aorta is apparently derived from 
the left ventricle. Corrective surgery was successfully performed. 


type was revealed in 3 of the 9 cases (33 
per cent) of Type I, and 5 of the 17 cases 
(30 per cent) of Type II, and in all 16 cases 
of Tvpe III. In those which had pulmonary 
atresia in Tvpe I and II, it was impossible 
to determine ventriculotruncal relation- 
ship (Fig. 8, 47-D). 

The atrioventricular valves were demon- 
strated by selective ventriculograms as 
oval or semicircular translucencies (Fig. 6, 
A-D). Of the 14 (33 per cent) which had 2 
atrioventricular valves, 2 were in Type I 


(22 per cent), 12 in Type II (71 per cent) 
and no case in Type III. Only 1 atrio- 
ventricular valve was revealed in the re- 
maining 28 cases (67 per cent). 

Concerning the anatomy of the atrium, 
only I atrium was noted in 24 cases (57 per 
cent) in this series. One atrium was most 
frequent in Type III (70 per cent), less fre- 
quent in Type I (56 per cent) and still less 
in Type II (47 per cent). 

Pulmonary stenosis occurred in 6 cases 
of Type I, 10 cases of Type II, 9 cases of 
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Fic. 7. (4 and B) Single ventricle. Type IT. Double-outlet right ventricle type. A 6 year old girl. Ventricular 
injection shows both great arteries to arise from anteriorly situated right ventricular structure. Valvular 
and subvalvular pulmonary stenoses are noted. The contrast medium spreads over to the left ventricular 
portion. Both ventricular portions develop well to similar size and a muscular ridge appears to separate 


them. 


Type III, making 25 cases in all (60 per 
cent). Valvular and subvalvular stenoses 
are included (Table 11). Pulmonary atresia 
was disclosed in 6 cases (14 per cent). 
Hypoplasia of the ipsilateral pulmonary 
artery was demonstrated in only 2 cases of 
Type III. Subaortic stenosis was detected 
in a case of Tvpe I and in another case of 
Type II. 

As regards other associated anomalies 
which were not uncommon in this malfor- 
mation, a right aortic arch was noted in 10 
cases (24 per cent), patent ductus arteri- 
osus in 9 cases (21 per cent), absent inferior 


vena cava with azygos or hemiazygos con- 
tinuation in 6 cases (14 per cent), bilateral 
superior vena cava in 8 cases (21 per cent), 
and anomalous pulmonary venous return 
in 4 cases (Io per cent). 


DISCUSSION 


In congenital heart disease, the incidence 
of single ventricle was reported as varying 
from 1.1? to 2-3! per cent. With regard 
to a comprehensive definition of single 
ventricle, the problem does not seem to 
have been settled in the literature. Van 
Praagh et al. defined single ventricle as 


TABLE II 


INCIDENCE AND TYPE OF OBSTRUCTION TO THE PULMONARY CIRCULATION 














T | - . Type of Pulmonary Stenosis i 2s 
[ype of Single No. of Cases of | ái No. of Cases of 




















Ventricle | Pulmonary Stenosis S T Pulmonary Atresia 
Subvalvular Valvular 
| 6 (67%) [ 4 
[| 10 (59%) 7 9 2 
a 9 (56%) ^ A 3 
Total 25 (60%) 20 21 6 
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liG. 8. G7-D) Single ventricle. Type I. Dextrocardia with uncertain ventriculotruncal relationship. A 1 
year old boy. l'irst ventriculograms (4 and B) demonstrate right ventricular structure from which derives 
the aorta. The left ventricular structure is revealed by a second ventriculography (C and D). This struc- 
ture appears to be separated from the right ventricular structure by a muscular ridge. Because of pulmo- 
nary atresia, the ventriculotruncal relationship is not determined, and the pulmonary blood flow is sup- 
plied by a large patent ductus arteriosus. The diagnosis was confirmed at autopsy. 
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the absence of the right or left sinus or of 
both ventricular sinuses, or the absence of 
the sinus portion of the ventricular septum. 
The term "single" and "common" were 
used interchangeably. Lev ef aZ!" did not 
base their diagnosis on the absence of a 
sinus, since it could not be determined 
whether the wall belonged to the left or 
right of the common sinus. Single ventricle 
defined by Lev eż al. corresponds to Van 
Praagh's Tvpe A, and common 
ventricle corresponds to Van Praagh's Tvpe 
C. From the embryo-anatomicopathologic 
proint of view, de la Cruz and Miller! 
postulated that a double-inlet left ventri- 
cle exists when two separate atrioventricu- 
lar ostia empty into a morphologic left 
ventricle. According to their concept, 1t is 
suggested that double-inlet left ventricle 1s 
to be differentiated from single ventricle, 
common ventricle or cor triloculare biatri- 
atum. Since common ventricle, as defined 
by Elliott et al.’ consists of the infundibular 
chamber, and one ventricular chamber 
into which both atrioventricular valves 
empty, it corresponds to Van Praagh’s 
Type A. In our presentation, the definition 
and classification by Van Praagh has been 
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fundamentally used. This is the first to dis- 
tinguish Type C, angiographically. 
Careful contrast examination helps to 
distinguish single ventricle from other con- 
ditions. In single ventricle, remnant septum 
or muscular ridge may prevent diffusion of 
the contrast medium and thus may be mis- 
diagnosed as another congenital malforma- 
tion of the heart with 2 ventricles. Atrial 
injection does not give satisfactory infor- 
mation about the anatomv of the ventricle, 
because of marked dilution of the contrast 
medium, superimposition of the intra- and 
extracardiac structures, as well as the pe- 
culiar stream effect in single ventricle.” 
Ventricular injection is preferable to de- 
lineate the anatomv of the ventricle. 
Except when the infundibular chamber 
has developed to a considerable size, Type | 
is easily recognized bv the poorly developed 
anatomic features of the infundibular 
chamber. In Type I], one ventricular 
injection may lead to erroneous diagnosis, 
especially when a small amount of contrast 
medium is injected. Therefore, a rather 
large amount of contrast medium, com- 
mensurate with the cardiac size or bodv 
weight of the patient, 1s required, and a 





FiG. 9. (4 and B) Single ventricle. Type III. Double-outlet right ventricle type. A 2 month old boy. 
Ventriculography discloses single right ventricle (4), which gives rise to both great arteries. Lateral view 
(B) shows subvalvular and valvular pulmonary stenosis. Ductus arteriosus is patent. The diagnosis was 
confirmed at autopsy. 
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second ventricular or atrial injection is 
sometimes necessary to define single ventri- 
cle ni lv Eu structures DE 
"n d w vd dev veined REN DUM 
simulates Type Il. The confusion cannot 
be avoided in some cases. If an atrioven- 
tricular valve opens completely or partici- 
pates in the right ventricular structure, as 
shown in Figure 7, .7 and B, it is not Type 
I, but Type H. In contrast, the outflow 
chamber in Type I has no atrioventricular 
valve attached to it (Fig. 5, .4-D). Such 
precise analysis is not only of academic 
interest, but 1s also a surgical requirement. 
Depending on the anatomy of the single 
ventricle, corrective surgery may be pos- 
sible. If 2 atrioventricular valves exist, 
Tvpe II seems especially suitable for total 
correction. In the case shown in Figure 6, 
4-1), corrective surgery was performed 
and the patient still survives and is in good 
condition after 3 years.’ 

The incidence of each type of single 
ventricle mentioned in this study differs 
trom the data reported in the literature. 
In the reports of Van Praagh et a7, and 
Hallermann e£ 475 single left ventricle with 
an infundibular chamber is most frequent. 
In contrast, in our series, single ventricle 
wit mi md belay chamber is most fre- 
quent. The cause of the difference in the 
incidence remains in doubt, and mav be ex- 
plained on racial basis. 

It may be unsuitable to apply the ordi- 
nary rule of ventriculotruncal relationship 
to single ventricle, in which only 1 ventri- 
cle exists and its complicated anatomy re- 
sults in special hemodynamics. For surgical 
convenience, however, in this study this 
rule was emploved for single ventricle. As a 
means of identifving the ventriculotruncal 
relationship in single ventricle, it is helpful 
to observe the presence of the fibrous con- 
tinuity between the mitral and semilunar 
valves, as shown in the other congenital 
malformations of the heart.*^* Recent liter- 
ature, however, 
transposition of the great arteries with 
fibrous continuity. between the aortic and 


du kozuka, Sato, Fujino, Kawashima and 


has reported 4 cases of 





Nosaki NOVEMBER, 1971 
mitral valves." "Therefore, the findings, 
based on the presence or absence of Bits 
continuity, mav be unreliable as à means 
to identify the ventriculotruncal relation- 
ship. 

The number and anatomv of the atrio- 
ventricular valves are important, not only 
for the information about the ventriculo. 
truncal relationship, but also as a kev for 
surgical procedure. When precise findings 
concerning the anatomy of the ventricle 
and atrioventricular valves are not. ob- 
tained by selective v entriculography, atrial 
injection may serve to give supplementary 
information, as described above. 

Plain roentgenograms of the chest are 
not definitive means for making a diagnosis 
of single ventricle. Peculiar shape of the 
heart and cardiac enlargement with dis. 
cordant visceral situs on the plain roent- 
genogram of cyanotic patients only suggest 
the presence of complex cardiac anomalies, 
which includes single ventricle. In this situ- 
ation, angiocardiography is indispensable 
for making diagnosis and precise analysis 
of single ventricle. In order to detect as- 
sociated anomalies of the great vessels as 
well, one should carefully perform the car- 
diac catheterization and always check the 
late phase of angiography showing the 
anomalies of pulmonary vein. 


SUMMARY 


The roentgenographic studies of 42 cases 
of single ventricle are presented. 

The value of the plain roentgenograms 
was considerably limited as a diagnostic 
means. Single ventricle was angiocardio- 
graphically divided into 3 types. Type I, 
II and IH corresponded to Van P raagh’s 
Type A, C and B+D, respectively. 

It was relatively easy to establish diag- 
nosis of Type I, based on recognizing an 
infundibular chamber connected with the 
large single left ventricle. Those which had 
2 well-developed ventricular structures 
were considered as Type H. Type III could 
not be further divided into Type B and D. 

As a rule, determination of the ventricu- 
lotruncal relationship was based not on the 
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relative location of the great arteries, but 
on the connection of the ventricular struc- 
tures and the great arteries. According to 
this rule, Type I and II had several ven- 
triculotruncal relationships and Type HI 
was classified exclusively as the double- 
outlet right ventricle type. 

From the surgical standpoint of view, it 
was very important to establish the loca- 
tion and number of the atrioventricular 
valves. When these were not disclosed on 
the selective ventriculograms, atrial injec- 
tion of the contrast medium was helpful to 
show the anatomy of the valves. 

Precise angiographic observation 1s em- 
phasized to determine the anatomy of 
single ventricle and its associated anomalies. 


‘Takahiro Kozuka, M.D. 
Department of Radiology 

Osaka University Medical School 
Dojima-Hamadori, Fukushima-ku 
Osaka, Japan 
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AORTIC ANEURYSMS AS A LATE COMPLICATION IN 
FHE SYNDROME OF SUPRAVALVULAR AORTIC 
STENOSIS, PECULIAR FACIES AND MENTAL 
RETARDATION* 


by FELIX WYLER, M.D., MARKUS RUTISHAU SER, M.D., CHRISTIAN FLIEGE L, M.D., 
SAMUEL BUCHS, M.D., and ERICH GRAD EL, M.D. 


BASEL, SWITZERLAND 





È ^ 1961, Wiliams and co-workers! 

described the combination of supravalv- 
ular aortic stenosis, peculiar facial expres- 
sion and mental retardation as a new syn- 
drome. The group of Beuren! published 
additional cases in 1962, and 1 vear later 
some authors mentioned the striking simi- 
larity with the features of patients who sur- 
vived infantile idiopathic hypercalcemia.? 
This relationship was then confirmed ex- 
perimentally and by clinical observations. ® ? 

The usual cardiovascular lesions found 
in this syndrome are supravalvular aortic 
stenosis and multiple peripheral pulmonary 
stenoses. As additional malformations, co- 
arctation of the aorta, ventricular septal 
defect and patent ductus arteriosus were 
found in a few cases; deformed aortic valves 
also were described.’ Recently, anomalies 
of systemic peripheral arteries were re- 
ported, such as stenosed renal and mesen- 
teric arteries.! 

The purpose of this paper is to describe 
a further vascular complication of this 
syndrome: the formation of aortic aneu- 
rvsms. 


REPORT OF A CASE 


This 7 year old boy was admitted to the 
hospital for evaluation of short stature and 
mental retardation. The family history was 
negative, pregnancy and birth were uneventful 
and the development in early infancy was ap- 
parently normal and without clinical signs of 
hypercalcemia. Serum calcium determinations 
were not done at the time. 

A typical hypercalcemia facies (Fig. 1,.7 and 
B) was found, and the clinical cardiologic signs 
were suggestive of supravalvular aortic stenosis: 


there was no cyanosis; the right radial arterial 
pulse was normal; the pulses in the left arm and 
the femorals were slightly less palpable; the 
arterial cuff blood pressures were 135/70 mm. 
Hg on the right, and 1106/9: on the left. 

There was a slight left ventricular heave and 
a systolic thrill at the jugulum. A harsh loud 
Grade 4 systolic ejection murmur was heard 
over the 2nd right intercostal space radiating 
towards the carotid arteries. The first. sound 
was normal and the second sound normally ac. 
centuated and split. 

The electrocardiogram showed sinus rh ythm, 
a frontal axis of --go?, and normal QRS with- 
out evidence of ventricular hypertrophy. The 
chest roentgenogram revealed a normal heart 
size and configuration, and a normal pulmon ary 
vasculature. 

Cardiac catheterization and angtocardtographv. 
There were normal O» saturations in the right 
and left heart; the right atrial, right ventricular 
and pulmonary arterial pressures were normal, 
as were the pulmonary arterial wedge pressures, 
The systolic pressure gradient across the aortic 
root was 65 mm. Hg. On angiography (Fig. 2, 
4 and B) a supravalvular stenosis was seen, 
the aorta was generally hypoplastic. No 
anomalies were found on the wall of the aorta 
or on the brachiocephalic vessels. 

The child was asymptomatic, and it was felt 
at the time that no surgical treatment of the 
supravalvular stenosis was advisable. Seven 
years later, at the age of 14 years, the boy was 
admitted again to the hospital after a period of 
prolonged fever and malaise. 

A pronounced hepato- and splenomegaly was 
found. The cardiologic signs were virtually 
unchanged; several blood cultures remained 
sterile. Biopsy of the liver revealed a granu- 
lomatous hepatitis, and biopsies of the spleen 
and of a small inguinal lymph node were nor- 
mal. Under prednisone therapy the boy made 
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lic. 1. (4 and B) Patient at age 7 years. Typical facies with hypergnathia, 
underdeveloped bridge of the nose, and epicanthal fold. 





Fi. 2. (4 and B) Posteroanterior aortograms at age 7 years. Small ascending aorta without distinct supra- 
valvular narrowing. No wall changes are seen in the ascending aorta or aortic arch. 
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(1 and B) Posteroanterior and lateral roentgenograms of the chest of the patient, aged 15 years. 


The heart size and configuration are within normal limits. Note absence of calcifications. 


a rapid recovery, the liver function returned to 
normal and the histologic changes were mark- 
edly improved. He had to be maintained under 
continuous immunosuppressive treatment with 
steroids and Imurel. 

Repeat catheterization and angiocardiog- 
raphy were performed at the age of 15 years. 
At that time, most of the physical cardiologic 
signs were the same as 8 years earlier: the left 
ventricular heave was more pronounced and a 
strong pulsation of the left carotid artery was 
felt, whereas the right carotid, the radial and 
femoral pulses were similarly weak. 

The electrocardiogram showed sinus rhythm, 
a frontal axis of +100°, atrial hypertrophy 
(probably left) and left ventricular hyper- 
trophy with slight changes of repolarization. 
Frequent ventricular ectopic beats were re- 
corded. 

The chest roentgenogram revealed a nor- 
mally sized heart and normal pulmonary vascu- 
lar markings (Fig. 3, Z and B). 

Cardiac catheterization and angiocardiography. 
There were normal saturations on the right side 
and in the systemic circulation. Right atrial 
pressure was normal as was right ventricular 
end diastolic pressure. The systolic pressure in 
the right ventricle was at the upper limits of 


normal, and normal pressures in the distal 
right and pulmonary arteries were found. 
Pulmonary arterial wedge pressure showed a 
normal mean value, a normal V-wave and a 
elevated A-wave. End diastolic pressure in the 
left ventricle was at the upper normal limits, 
systolic pressure was markedly elevated to 190 
mm. Hg, and a systolic gradient of 100 mm. 
Hg was found at the supravalvular level; a 
further systolic gradient of 30-40 mm. Hg 
was present at the site of the aortic isthmus. 
On angiocardiography (injection into the aortic 
root) the aortic valves were normal, dilated 
tortuous coronaries were seen and immediately 
distally a narrow supravalvular stenosis was 
visualized. The aorta showed an aneurvsmal 
dilatation just beyond the stenosis, and a sec- 
ond aneurysm was found at the origin of the 
left carotid artery. The aorta was small, es- 
pecially the descending part, and a coarctation 
at the usual site was seen in the left anterior 
oblique projection (Fig. 4; and 5). 

Injection into the main pulmonary artery 
revealed a normal pulmonary vascular tree. 

Operation. Surgery was performed while the 
patient was still under immunosuppressive 
therapy. The aortic arch and the supravalvular 
stenosis. were removed and replaced by a 
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teflon prosthesis. The brachiocephalic trunk 
and the left carotid artery were reimplanted. 

Histologic findings. The intima was fibrosed 
and there was a fibrosing inflammation of the 
adventitia. The main changes occurred in the 
media; severe inflammatory and degenerative 
changes with scar formation and destruction of 
the elastic fibers and musculature were seen. 

Postoperative course. The postoperative course 
was uneventful, and the boy is doing very well 
now, I year after the operation. 


DISCUSSION 


Comparison of the 2 hemodynamic 
studies which were 8 vears apart shows 
that the systolic pressure gradient across 
the stenosis rose from 64 to 100 mm. Hg. 
Both measurements were done under simi- 
lar conditions; 7.e., general anesthesia and 
comparable cardiac output, the increased 
body surface being taken into account. In 
addition, an isthmic coarctation was found 
at the second catheterization. Although 
the increased pressure gradient could be 
caused by the growth related rise of the 
cardiac output in the presence of an un- 
changed stenotic area, the angiocardio- 
gram suggests an actual narrowing of the 
stenosis. 

Progressive obstruction of a subvalvular 
stenosis can be easily understood bv reac- 





lic. 4. Posteroanterior aortogram at age I$ years. 
Note tortuous dilated coronary arteries, the nar- 
row supravalvular region of the ascending aorta 
and the 2 aneurysms, one at the end of the stenotic 
area, the other at the origin of the left carotid 
artery. 
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Aortic root injection, left anterior oblique 
position. In addition to the features already seen 
in Figure 4, the isthmic stenosis 1s outlined. 


FIG. 5. 


tive muscular hypertrophy of the outflow 
tract, and thickening and calcification of 
malformed valves is the known anatomic 
cause for increasing valvular stenosis. 

Little information is available on the 
natural history of supravalvular stenosis, 
and in the 3 cases described, the stenotic 
area decreased over the observation period 
of 4 years.*^!! [n a few cases of coarctation 
of the aorta where increasing stenosis and 
the underlying pathologic changes were re- 
ported, intimal changes such as fibrosis 
and endothelial proliferation were found.’ 

Vessel wall defects as seen in our case 
are probably the cause of all progressive 
narrowing above the valve, supravalvular 
or coarctation. 

The most striking changes, however, 
which were observed at the repeat catheter- 
ization were the 2 aortic aneurysms. Ex- 
treme post-stenotic dilatation might pre- 
sent itself as an aneurysmal wall detormity, 
but a second aneurysm distally precludes 
such a pathogenesis. A jet-lesion from a 
post-stenotic blood stream and consecutive 
vessel wall dilatation is also improbable, 
especially since histologic examination of 
the excised vessel showed no intima de- 
struction which would be invariably pres- 
ent In such cases." 

The most probable etiology for both nar- 
rowing of the aorta and aneurysm forma- 


ca . 
tion is possibly the hypercalcemia syn- 
drome with its pathologic arteries. Al- 
though no histologic reports of arteries 
from children with the William syndrome 
are available, the necropsy data of infants 
who died of idiopathic hypercalcemia could 
be used for comparison. The arterial 
changes revealed intimal thickening, de- 
generation of the internal elastic lamina 
and medial degenerative changes. In the 
aorta swelling and degeneration of the 
elastic fibers were observed, and there were 
also atheromatous thickenings with thin- 
ning of the underlying media and calcifica- 
tions.!^ 

Another source for comparison with our 
histologic findings 1s from animals, where 
hypervitaminosis D was produced experi- 
mentally, The typical changes in the ar- 
teries were degeneration of the muscle 
cells and calcification of the elastic fibers. 
Furthermore, the ascending aorta showed 
aneurysmal dilatation.? 

It is thus very tempting to relate the 
stenotic changes and particularly the for- 
mation of the aneurysms to the underlying 
disease, namely the hypercalcemia syn- 
drome. 

Aneurysms of the ascending aorta com- 
bined with supravalvular aortic stenosis, 
however, were described in an 18 vear old 
boy? and in a girl aged 18 vears.? These 
patients did not belong to the group of the 
hypercalcemia syndrome, and in both in- 
stances a bacterial endocarditis preceded 
the detection of the aneurysms. Neither 
operative findings nor subsequent histo- 
logic examination revealed their etiology. 

The microscopic appearance of the speci- 
men, however, had some common features 
with the inflammation as described in 
chronic granulomatous disease. Inciden- 
tally, Sutclitte® described among several 
cases with chronic granulomatous disease 1 
child with stenosis of the carotid and sub- 
clavian arteries and post-stenotic dilata- 
tions. At thoracotomy the aorta was found 
to be imbedded in a mass of granulomatous 
tissue. This was, however, not the case in 
our patient; furthermore, the clinical pic- 
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ture has no resemblance to chronic granu- 
lomatous disease, the NPD test was nega- 
tive, and chronic granulomatous hepatitis 
Is not a feature of this disease. 

A relationship of the liver disease with 
the vascular changes seems therefore un- 
likely, and if we consider the Williams' 
syndrome as the defective healing of infan- 
tile hypercalcemia, one can assume that 
this disease is associated with changes in 
the aortic wall. The damaged vessel pre- 
disposes to further alterations, such as the 
formation of aneurvsms. 

Perhaps aortic aneurysms in the supra- 
valvular aortic stenosis svndrome would 
not be found to be such a rare occurrence, 
if serial angiocardiographic studies could 
be performed in all these children. 


SUMMARY 


In a 15 year old boy with the hyper- 
calcemia syndrome and severe supravalvu- 
lar aortic stenosis, aneurysms of the ascend- 
ing aorta and the aortic arch- not present 
at the first catheterization 8 vears earlier 
— were found. 

This unusual complication is probably 
caused bv the general vascular deficiency 
seen in this syndrome. 

Stenosis and aneurvsms were success- 
fully repaired by a teflon prosthesis replac- 
ing the ascending aorta and the aortic arch. 


Felix Wyler, M.D. 
Department of Cardiology 
Children’s Hospital 
Rómergasse 8 

Basel, Switzerland 
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STERNAL ABNORMALITIES IN PATIENTS WITH 
CONGENITAL HEART DISEASE* 


JOHN P. DORST, M.D., and CATHERINE A. NEILL, M.D. 


BALTIMORE, MARYLAND 


ANY authors have reported an in. 
4 creased incidence of premature fusion 
of sternal sutures in patients with con- 
genital heart disease (CHD); however, no 


studies to establish the incidence of this 
finding have been previously under- 


taken, ^  * In a prospective study of 123 
adolescent and voung adult patients, we 
examined the association of CHD with 
scoliosis and with retarded skeletal growth 
and maturation; these studies have been 
reported previously. ?7? 

The purpose of this report is to discuss 
the sternal abnormalities encountered. in 
our patients, including premature fusion of 
sternal sutures, pectus carinatum, and 
duplication of the manubrial ossification 
centers, 


MATERIAL AND METHOD 


One hundred and twenty-three patients, 
12-42 years old, were selected at random 
from patients attending the Adolescent 
Cardiac Clinic of The Johns Hopkins Hos- 
pital. Only 4 patients, however, were over 
30. The diagnosis of heart disease had been 
confirmed by cardiac catheterization, by 
surgery, or by both, in all but 3 acyanotic 
patients. The distribution of diagnoses of 
the 65 acvanotic and 58 cyanotic patients 
is listed as follows: 


ACYANOTIC ADOLESCENT CHD PATIENTS 


Ventricular septal defect 25 
Ostium secundum ASD* 0 
Ostium primum ASD 2 
Sinus venosus ASD i 
Patent ductus arteriosus i 
Pulmonary valvular stenosis z 
Valvular aortic stenosis oe 
Supravalvular aortic stenosis? 2 


Subvalvular aortic stenosis 2 
Coarctation of the aorta 4 
Aortic insufficiency I 
Undiagnosed acyanotic CHD 3 


* ASD- atrial septal defect. 
t No clinical or historical evidence of the infantile hypercal- 
cemia syndrome. 


CYANOTIC ADOLESCENT CHD PATIENTS 


Tetralogy of Fallot 23 
Anomalous muscle bundle, right ventricle i 
Ebstein's malformation 4 
Tricuspid atresia 3 
Truncus arteriosus 5 
Levo transposition with PS* i 
Levo transposition without PS " 
Dextro transposition with PS 4 
Dextro transposition without PS 1 
single ventricle with PS 1 
Double outlet right ventricle with PS 3 
Other cyanotic heart disease 3 


* PS= Pulmonary valvular or infundibular stenosis, 


Patients with a total operative correction 
of tetralogy of Fallot were not included in 
the sample, but patients with only a pal- 
lative shunt procedure were. 

A lateral chest roentgenogram of each 
patient was obtained. For most patients, 
a chronologic series of chest roentgeno- 
grams existed, so that it was possible to 
trace the status of their sterna from child- 
hood. When patients had had a previous 
median sternotomy, only roentgenograms 
taken prior to surgery were used for eval- 
uation. In each case, the lateral chest 
roentgenograms were evaluated for sternal 
segment fusion, the presence of pectus cari- 
natum, and the number of manubrial ossi- 
fication centers. 

In order to document more accurately 
the time of appearance of sternal abnor- 
malities on the chest roentgenograms, and 


* From the Departments of Radiology and Pediatrics, The Johns Hopkins Hospital, Baltimore, Maryland. 
T Junior Assistant Resident, Radiology, The Massachusetts General Hospital, Boston, Massachusetts, 
I Picker Scholar in Radiologic Research, James Picker Foundation, NAS-NRC, 
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to obtain a more accurate incidence of 
double-manubrial centers in CHD, the 
chest roentgenograms of an additional 
group of 128 randomly selected infants with 
CHD were evaluated. These patients from 
the Infant Cardiac Clinic of the Johns 
Hopkins Hospital ranged in age from 3 to 
24 months and included 56 cyanotic and 
72 acyanotic patients. The diagnoses had 
been confirmed at surgery and/or cardiac 
catheterization in all but 1 of the cyanotic 
infants. In 41 of the acyanotic infants, 
however, only a clinical diagnosis had been 
made. Their diagnoses are tabulated as 
follows: 


ACYANOTIC INFANT CHD PATIENTS 


Ventricular septal defect 30 
Ostium secundum ASD* 8 
Ostium primum ASD 4 
Patent ductus arteriosus 8 
Valvular aortic stenosis 5 
Pulmonary valvular stenosis 10 
Coarctation of the aorta 2 


ASD with total anomalous pulmonary 


venous connection I 
Vascular ring I 
Undiagnosed acyanotic CHD " 


* ASD — Atrial septal defect. 


CYANOTIC INFANT CHD PATIENTS 


Tetralogy of Fallot 27 
Tricuspid atresia 2 
Truncus arteriosus 3 
Double outlet right ventricle 

with pulmonary stenosis 2 
Levo transposition without PS* 3 
Dextro transposition with PS 5 
Dextro transposition without PS 1O 
Single ventricle with PS l 
Other cyanotic heart disease 3 


* PS= Pulmonary valvular or infundibular stenosis. 


ANATOMY 


The human sternum is divided into the 
manubrium, the bodv or mesosternum, and 
the xiphoid process. The sternum is pre- 
formed in cartilage and ossifies from several 
centers.”!21718 The ossification center of 
the manubrium appears first, in the 6th 
fetal month, and is generally single. It is 
followed in the 6th-7th fetal month by the 
superior of the 4 to 7 centers that form 
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APPEARANCE OF FUSION OF 
OSSIFICATION STERNAL SEGMENTS 
CENTERS 


5 TO © MOS. 


10 % OF ADULTS 
5 TO 6 MOS. 


lé TO 25 YEARS 


6 TO 7MOS. 


LATE CHILDHOOD 
TO PUBERTY 


7 TO 8 MOS. 


EARLY 
CHILDHOOD 





IST. YEAR ————e 


30% OF ADULTS 
5 TO IB YEARS 


iG. 1. The temporal sequence of the appearance of 
sternal ossification centers and their fusion. On the 
ieft the age 1n months refers to fetal age. (Courtesy 
of Dr. Frederic Silverman.) 


the body." Ossification. of the body 
proceeds caudally and is usually complete 
by the end of the first year of life." The 
xiphoid may remain cartilaginous through- 
out life, but generally ossifies between the 
sth and 18th years (Fig. 1).!5 

In contrast to the caudal progression in 
the appearance of ossification centers, 
fusion of the sternal segments proceeds 
from caudal to cephalad. In early child- 
hood, the 3rd and 4th sternal segments 
form a synostosis, and svnostosis pro- 
gresses upwards to the 1st and 2nd seg- 
ments by the age of 25 vears!* (Fig. 1). 


RESULTS 
PREMATURE STERNAL FUSION 


Of the adolescent and voung adult pa- 
tients, 119 had lateral roentgenograms 
which could be evaluated for fusion of the 
sternal sutures. Fifteen patients (13 per 
cent) had complete fusion of the sternum 
including the manubriosternal (MS) su- 


Um 
C2 
e 


Fic. 2. Fourteen year old girl with levo transposition 
and fusion of the mesosternum. The manubrio- 
sternal joint remains unfused. 


ture. The only data available on sternal 
fusion in normals deal separately with 
manubriosternal and mesosternal fusion, 
so we have divided our results for com- 
parison. Of our 119 patients, a total of 74 
(62 per cent) had fusion of all mesosternal 
sutures and 26 had fusion of some but not 
all of their sternal sutures (Fig. 2). 
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An attempt was made to determine 
whether sex, kind of CHD (z.e., acvanotic 
or cyanotic), or specific diagnosis corre- 
lated with the extent of fusion. Table r, 
which summarizes these data for meso- 
sternal fusion, does not include the 4 
patients over 30 years of age, all of whose 
sutures were fused as expected. The fe- 
males demonstrated significantly (p<.or) 
more fusion (80 per cent) than did the 
males (51 per cent). The extent of meso- 
sternal fusion increased with age, but 
because the median and average ages of 
the male and female groups were almost 
identical, they are comparable. When 
the age factor was taken into account, the 
cyanotics had only a slightly greater in- 
cidence of mesosternal fusion than the 
acyanotic patients; and this was not sta- 
tistically significant. The cyanotic females, 
although the oldest group, had by far the 
greatest percentage of fusion. The num- 
bers are too small to be mathematically 
significant, but 19/20 (95 per cent) of the 
females with cyanotic CHD had com- 
pletely fused their mesosternums, the only 
exception being a 12 year old with partial 
fusion. The acyanotic female patients, al- 
though the youngest as a group, had the 
second highest percentage of mesosternal 
fusion. No correlation between the degree 
of sternal fusion and a specific congenital 
detect was noted. 

Early mesosternal fusion is reflected in 


TABLE | 


INCIDENCE OF FUSED MANUBRIO-STERNAL AND MESOSTERNAL SUTURES 





No. of Median 

Patients Age 
l'emales 40 17 
Males 75 If 
Acyanotic 59 Ib 
Cyanotic 56 I 
Acyanotic Females 20 16 
Cyanotic Females 20 21 
Acyanotic Males 39 r6 
Cyanotic Males | 36 | 18 





ADOLESCENT CHD 








| Mesosternal Manubriosternal 
Average Joint Fusion Joint Fusion 
a ae (ane ear 
No. Per Cent | No Per Cent 

p 32 sO | 9 22 
17.2 35 A y 12 
16.4 30 3 | 3 8. § 
18.3 40 7 | 13 23 
ee 13 6s 5 
19.6 19 95 5 40 
16.9 17 44 4 IO 
a 21 58 5 14 
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the infant age group also. Of the 128 in- 
fants, all of whose roentgenograms could 
be evaluated, 2 patients (1.6 per cent) 
showed complete fusion of their meso- 
sternum, and 16 patients had some but not 
all sternal sutures synostosed. Of these 18 
patients, 12 (67 per cent) were females 
again reflecting the increased fusion in 
females. Ten of the 18 patients had an 
acyanotic form of CHD (Fig. 3, 4 and B). 

One hundred and eighteen adolescent and 
young adult patients had adequate lateral 
roentgenograms to evaluate manubrio- 
sternal (MS) fusion. Eighteen (16 per cent) 
had synostosis of the MS joint, and thir- 
teen (72 per cent) of these were cyanotic 
patients. The sex incidence was even, but 
in this study men outnumbered women 
almost 2 to I so, in fact, women were a 
majority among patients with sternal 
manubrial fusion. Small numbers and the 
age factor make mathematically significant 
statements impossible, but again the high- 
est number and percentage of fusion was 


all 
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found in the females with cyanotic heart 
disease where 8/20 (40 per cent) had MS 
fusion. Only 2/138 (1.6 per cent) of the 
infants with CHD had MS fusion. One was 
a female with a truncus arteriosus and the 
other a male with an ASD and VSD (Fig. 4). 


PECTUS CARINATUM 

An abnormal sternal bowing easily ap- 
preciated on the lateral chest roentgeno- 
gram was seen In 19/123 (15 per cent) of 
the adolescent and voung adult cases as 
judged by 4 observers (K.F., R. W., C. J., 
and J. P. D.) (Fig. 5, and B). Cyanotic 
patients outnumbered acyanotic patients 
with this deformity 15 to 4. The sex ratio 
was again even despite the 2:1 prepon- 
derance of males in the study. None of the 
128 infant patients with CHD was thought 
to have a clearly demonstrated pectus 
carinatum deformity. 


MANUBRIAL CENTERS 
Of 130 infants with CHD, 26 (20 per 


cent) had 2 ossification centers. No patient 





^ x . . M . . r , EY . 
Fic. 3. Two 24 month old infants with (4) double outlet right ventricle, and (B) ventricular septal defect, 
A short fused mesosternum is present in 4 and a fused mesosternum with mild pectus carinatum in B. 





hl 


Fic. 4. Infant male patient with atrial and ventricu- 
lar septal defect and fused manubriosternal joint. 


was seen with 3 ossification centers, and no 
one diagnostic category was dispropor- 
tionately represented. Since patients with 
Trisomy 21 (Down’s syndrome) have an 
increased incidence of double manubrial 
ossification centers, these patients were not 
included in our study.*:8 


DISCUSSION 


Our data support the conclusion that 
there is a tendency toward premature 
sternal fusion among patients with con- 
genital heart disease. This has not been 
documented previously by a prospective 
study, but several authors have reported 
cases of premature fusion. t7?! Gabriel- 
sen and Ladvman," who reviewed these 
earlier case reports, were able to collect 11 
cases and added 13 more of their own. A 
search of the English language literature 
did not reveal any further reports of cases 
since 1963. 

A. M. Paterson in 1903 published the 
most complete data available on meso- 
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sternal suture fusion in normals.!* Our data 
indicate a higher percentage of mesosternal 
fusion in patients with CHD at all ages 
except 15 years, where Paterson found 
3 per cent more fusion. Although the num- 
ber of cases is relatively small, this is not a 
chance occurrence and represents a real 
difference. 

The difference in incidence of fusion is 
also readily apparent in the infant group. 
Among our 128 infants, o-2 years of age, 
we found 2 patients with complete fusion 
of the body of the sternum and 15 patients 
with one or more of their sternal sutures 
fused. Paterson who looked at 18 anatomic 
specimens of sterna of normal infants in 
this age group was unable to find anv with 
sternal fusion. In addition to these 18 
normal cases, we were able to add 45 ex- 
amples of our own of normal sterna which 
also demonstrated no fusion. These latter 
cases were obtained from studving the 
chest roentgenograms of 45 consecutive 
infants who had been studied for pneu- 
monia and had no clinical evidence of 
CHD. 

Comparing our data with the normal 
data of Ashley? on manubriosternal fusion 
again confirms the tendency to early 
synostosis found in patients with CHD. 
Ashley observed personally or determined 
from the literature the status of the MS 
suture In 2,787 anatomic specimens and 
divided his sample into 10 vear age spans. 
The comparison with our data is shown 
below, but because there were only 4 pa- 
tients above 30 1n our studv, their data are 
not included 

Total Cases and 


Age Span MS Fusion, Per Cent CHD 


(yr.) Normal (Ashley) (current study) 
I-9 0/70 =0% 2/128 =1.6% 

IO-I9 3/1692 1.80, 6/83 27.29; 

20-29 18/334 — 5.4706 9/32 =289 


In all age groups (even in the 1-9 year age 
group in which our patients are all younger 
than 2 years) the patients with CHD show 
an increased incidence of MS fusion com- 
pared to normals. 
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liG. §. (4) Fifteen year old patient with tetralogy of Fallot and short fused sternum with “pigeon breast” 
deformity consisting of acute angulation at the junction of the manubrium and mesosternum. (2) Four 
year old patient with ventricular septal defect, unfused sternum and arcuate deformity of sternum. 


It was apparent from our study that 
premature fusion of the sternum resulted 
from an advancing synostotic process 
rather than from a primary nonsegmenta- 
tion of the sternum. In all infant and adult 
cases of complete or partial fusion, suture 
lines were seen on earlier lateral chest roent- 
genograms. Primary nonsegmentation of 
the sternum may be the etiology in rare 
cases, however.!^ 

The etiology of premature fusion of the 
sternum 1s certainly not clear. Both Chen? 
and Bryson? have demonstrated in mice the 
significance of the contact of ribs with the 
developing sternum in promoting segmen- 
tation, À chemical and/or mechanical fac- 
tor appears to be involved. However, iden- 
tification of factors influencing obliteration 
of the sutures has not been achieved ex- 
perimentally. By analogy though, Gabriel- 
sen and Ladyman! propose that accelera- 
tion of the synostotic process may be due to 


mechanical factors mediated through the 
effect of the ribs on the sternum by the size 
or position of the heart in congenital heart 
disease. Alternatively, they raise the possi- 
bility of a common developmental "injury" 
which may produce early closure of sternal 
sutures and a congenital heart defect. 

Paterson's makes no statement as to the 
effect of sex on the incidence of fusion in his 
sample. Presumablv, he found none, thus, 
our finding of increased sternal fusion in 
females with CHD is a real difference. We 
cannot attribute any etiologic significance 
to this finding. 

The question of manubriosternal joint 
synostosis is clearer. For the manubrium to 
synostose with the body of the sternum, a 
cartilaginous union must pre-exist at this 
joint.!* The more common situation is 
that a fibrous junction exists there (76.4 per 
cent), and a cartilaginous union exists only 
when the fibrous lamina, which first ap- 


pears in the third fetal month, does not 
develop~-an event Paterson believes occurs 
in 23.6 per cent of the normal population.'® 
Ashlev believes that the other factor affect- 
ing the rate of fusion of this Joint is the size 
of the gap between the manubrium and 
body which exists at birth.? Thus, in con- 
genital heart disease, it could be either that 
the gap ts smaller than in normals or that a 
cartilaginous lamina develops in a greater 

number of cases to account for the in- 
creased incidence of fusion. 


PECTUS CARINATUM 


The 19 patients with abnormal sternal 
bowing (pectus carinatum) are roentgeno- 
graphically similar to those first described 
by Davies'® in his study of sternal defor- 
mity in patients with ventricular septal 
defects. He described this deformity as an 
increase 1n the anteroposterior diameter of 
the chest with the upper sternum protruded 
and the lower sternum relatively indrawn. 
As did Davies, we found the deformity to 
vary from a sharply angled protrusion 
(Fig. 2.7) to a smooth arcuate type of pro- 
trusion (Fig. 35; and £5). He found this 
sternal configuration in go per cent (22/45) 
of VSD patients studied roentgenographi- 
cally, but in none of his 80 patients with an 
ASD.!? 

In a group of small children with CHD, 
Corone e£ a// found this type of sternal 
bowing in 14 per cent (92/600) of roent- 
genograms. These investigators demon- 
strated that the finding was not limited to 
patients with. VSDs, but was present in 
patients with: atrial septal defects (9 per 
cent); tetralogy of Fallot (10 per cent); 
truncus arteriosus (18 per cent); trans- 
position of the great vessels (TGV) (66 per 
cent); and AV communis deformities (23 
per cent). Like Davies, they found bowing 
in sO per cent of patients with a VSD. Simi- 
larly, Polis and Sluyts'® found pectus cari- 
natum in forms of CHD other than VSD. 

Although our total incidence of pectus 
deformity (15 per cent) is commensurate 
with that obtained in other studies, its 
distribution among the various diagnoses is 
different, The higher incidence of pectus de- 
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formity in cyanotic patients, 15/58 (26 per 
cent), as compared to acvanotic patients, 
4/65 (6.2 per cent) is significant (p <.01) 
and has not been previouslv reported. This 
mav reflect the fact that the more "se. 
verely” affected acvanotic patients have 
their lesions corrected or die before ado- 
lescence and are not included in our study. 
In their large series, Corone and his col. 
leagues! found that 68/263 (26 per cent) of 
acyanotic patients had a pectus deformitv, 
while only 2 24/141 (17 per cent) of the cya- 
notic patients were involved. In our series, 
with the exception of Ebstein's malfor ma- 
tion, all cyanotic diagnostic categories with 
more than 1 patient had at least one ex- 
ample of a pectus carinatum deformity. 
Like Corone ef al} we found no pectus 
deformity in our patients with coarctation 
of the aorta (4 patients), aortic valve ab- 
normalities (16 patients), or with pul. 
monic stenosis (5 patients). Nine per cent 
of our VSD patients had a pectus carina- 
tum deformitv. 

The etiology of this thoracic abnormality 
has been debated. The effect of an enlarged 
right ventricle pressing on the sternum, a 
high incidence of respiratory infections, 
diminished compliance of the lung, and 
premature fusion of sternal segments are 
some of the proposed causes of pectus cari- 

natum deformity, 919/1929 That as yet this 
finding has not been found in patients with 
acyanotic heart disease without a shunt is 
intriguing but difficult to interpret. Max- 
well,” who argues that the pectus carina- 
tum deformitv is often the end result of 
frequent respiratorv infections, notes that 
he also has not seen this deformity in pa- 
tients with pure pulmonary stenosis or co- 
arctation, In these conditions, there is no 
abnormal increase in respiratory infections. 
We cannot attribute anv specific etiologic 
significance to the preponderance of cya- 
notic patients among the group with pectus 
carinatum, but since these patients do not 
have an increased incidence of respiratory 
infections, it 1s unlikely that this factor is 
etiologically important, 

Our data support the acquired nature of 
this deformity as we have not seen an un- 
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equivocal pectus carinatum abnormality on 
the roentgenograms of infants below the 
age of 18 months. In addition, we have 
noted the development of the pectus cari- 
natum 1n voung children who did not show 
the deformity as an infant. Currarino and 
Silverman? have proposed that one cause 
of pectus carinatum deformity is oblitera- 
tion of sternal sutures which are inade- 
quately formed in the fetal period and, 
thus, ossify prematurely. Their illustrations 
show a sharply angled as b as shortened 
sternum similar to Figure 5/7. This, indeed, 
may be one cause, but probably Hoe: not 
account for the smooth “arcuate” 
pectus carinatum which can occur without 
premature fusion of sutures (Fig. £5). In 
our study, of the 1g patients with pectus 
carinatum deformity, only 11 had a fused 
sternum. 


DOUBLE MANUBRIAL CENTERS 


The optimum age in which to demon- 
strate a double manubrial ossification cen- 
ter on lateral chest roentgenograms is from 


1 month to 4 years. Thus, our incidence of 


7/123 (5.7 per cent) in adolescent and 
voung adult population i is suspect of being 
falsely low, because in many cases roent- 
genograms from this earlv age were not 
available. Our incidence of 26/130 (20 per 
cent) of infants with CHD having a double 
center is a more reliable incidence figure. 


Twelve acyanotic and 14 cyanotic pa- 
tients had double manubrial centers with 


males predominating (17:9). This com- 
pares with 15 per cent obtained by Horns 
and O'Loughlin? in a study of 106 patients 
with CHD.® In normals, 14-20 per cent 
have been found to have a double manu- 
brial center.5? No predominance of double 
manubrial centers in a particular diagnostic 
categorv was seen. Thus, we have demon- 
strated no increased incidence of double 
manubrial centers among patients with 


CHD. 





SUMMARY 


In a prospective study of 123 adolescent 
and young adult patients and 128 infant 
patients with congenital heart disease, we 
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found an incidence of 62 per cent of com- 
plete mesosternal fusion in the older age 
group and 1.6 per cent among the infants. 
This represented an increased incidence of 
mesosternal fusion over normals. Females 
demonstrated more mesosternal fusion (80 
per cent) than did males (51 per cent), and 
95 per cent of cyanotic females had fused 
mesosterna. Manubriosternal fusion in our 
population (16 per cent) was increased 
above normals at all age groups. The inci- 
dence of pectus carinatum deformity (15 
per cent) in our population was similar to 
the previous reports of this deformity in 
patients with CHD, but the finding of a 
higher incidence (26 per cent) of pectus 
carinatum deformity among cyanotic pa- 
tients as compared with acyanotic patients 
(6.2 per cent) represented a new observa- 
tion. No increased incidence of double 
manubrial centers was found among pa- 
tients with CHD. 

Our study supports the theory that early 
fusion of the sterna is acquired and not the 
result of primary nonsegmentation, but the 
factors leading to early sternal fusion in 
patients with CHD are still uncertain. 
Many proposals for the etiology of pectus 
carinatum deformity are presented, but our 
study does not differentiate among these. 


Robert I. White, Tr., M.D. 
Department of Radiology 
The Johns Hopkins Hospital 


Baltimore, Maryland 21205 


We would like to thank Dr. Emil C. 
Fischer for his drawing of Figure 1 and also 
Mrs. Rose Henderson and Mr. Henri 
Hessels for their secretarial and photo- 
graphic contributions, respectivelv. 
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ABERRANT RIGHT SUBCLAVIAN ARTERY* 
FINDINGS SEEN ON PLAIN CHEST ROENTGENOGRAMS 


By JAMES J. BRANSCOM, M.D., and JOH? 





T H. M. AUSTIN, M.D. 


SAN FRANCISCO, CALIFORNIA 


BERRANT right subclavian artery 
occurs 1n approximately 0.5 per cent 
of the population. >ë Roentgenographi- 
callv, the characteristic oblique indentation 
bv the artery upon the posterior wall 
of the barium-filled esophagus is well- 
known.^? 5*3 [t is surprising then that the 
appearance on plain chest roentgenograms 
of the abnormalities caused by this condi- 
tion has received little attention, Stewart 
and co-workers? described 2 cases, in which 
diagnosis was based on esophagograms 
only, and in which posteroanterior chest 
roentgenograms demonstrated an oblique 
linear density ascending to the right from 
the superior margin of the shadow of the 
aortic arch. These authors attributed this 
linear density to an aberrant right sub- 
clavian artery. Similar findings have been 
mentioned by Felson et al? and by Stauf- 
fer and Pote.” These authors also depended 
only upon esophagographic documentation. 
On reviewing plain chest roentgenograms 
of several patients with arteriographically- 
proved aberrant right subclavian arteries, 
we noticed abnormal shadows superior to 
the aortic arch, in both posteroanterior and 
lateral projections. Because this finding has 
not previously been reported to have been 
found in lateral projections and because it 
has not been reported to occur in postero- 
anterlor projections, when arch aortograms 
were used to determine the diagnosis, the 
following is presented. 


METHOD AND RESULTS 


All arch aortograms obtained during the 
period 1967 through 1971 at the University 
of California, San Francisco, San Francisco 
General Hospital, and the Veterans Ad- 
ministration Hospital, San Francisco, Cali- 


fornia, were reviewed for cases of aberrant 
right subclavian artery. Twelve patients 
were found to have such a condition. 
Posteroanterior and lateral plain chest 
roentgenograms were evaluated for each 
patient. Five of the 12 patients had roent- 
genograms showing no abnormal shadows 
in the region of the known aberrant right 
subclavian artery. These $ patients ranged 
in age from $9 vears to 78 vears (mean, 69 
vears). Ages of the remaining 7 patients, 
who showed the abnormal densities, ranged 
from 47 to 81 vears (mean, 67 vears). The 
mean ages of the 2 groups were not signifi- 
cantlv different. None of the patients had 
complained of dysphagia. 

On posteroanterior roentgenograms, each 
of the group of 7 patients demonstrated a 
shadow denoting water density, which 
arose from the superior margin of the 
aortic arch and extended superiorly to the 
right, blending into the mediastinal silhou- 
ette (Fig. 1,7). Arteriograms confirmed that 
this shadow represented the origin of the 
aberrant artery (Fig. 1, C and D). The 
length of the shadow ranged from 1.3 to 
4:5 cm. In 1 patient (bip. 2, £ and B), 
atherosclerotic calcification was visible 
within the shadow. In another patient, the 
aberrant artery had an area of aneurysmal 
dilatation (Fig. 3, Æ and B). 

A substudy was made of 80 of the pa- 
tients in our review who had arteriographi- 
cally-proved normal origin of the right 
subclavian artery. A density similar to 
that seen in the 7 patients mentioned above 
was noted on the posteroanterior roent- 
genograms of 16 (20 per cent) of these 8o 
patients (Fig. 4). In this control group, 
however, the length of the shadow was 0.5 
to 1.59 cm. 


* From the Department of Radiology, University of California, San Francisco, and the Veterans Administration Hospital, San Fran- 
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lic. 1. Aberrant right subclavian artery. (4) Posteroanterior roentgenogram shows a soft tissue density 
which extends obliquely from the superior margin of the aortic arch into the mediastinal silhouette (arrow). 
(B) Lateral roentgenogram of the same patient demonstrates a rounded density continuous with the 
superior margin of the aortic arch (arrow). (C) Lateral and (D) right posterior oblique arch arteriograms 
of the same patient show that this density represents the origin of an aberrant right subclavian artery. 


On lateral roentgenograms, 2 patients 
from the group of 7 demonstrated a 
rounded, localized density arising from 
the superior margin of the aortic arch 
(Fig. 1B; and 3.7). Aortograms of each 
patient demonstrated the density to be an 


aberrant right subclavian artery (Fig. 1 
C and D; and 38). 
CONCLUSION 


An aberrant right subclavian artery may 
be visible on plain chest roentgenograms. 
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Fic. 2. (4) Lateral and (B) posteroanterior chest 
roentgenograms. Calcification in the aberrant ves- 
sel (arrows). 





Fic. 3. (4) The aberrant right subclavian artery (arrow) is visible on plain lateral chest roentgenogram. 
(3) Arch aortogram, right posterior oblique projection, shows the artery with area of aneurysmal dilata- 


tion at its origin. 
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mimics that of an 
aberrant right subclavian artery, in a patient with 
aortic arch branching, proved to be normal. This 
density is shorter and ascends on a steeper slope, 
approximately 45°, than that of an aberrant righ- 
subclavian artery. 


liG. 4. Density (arrow) which 


For 2 of 12 patients, the lateral projec- 
tion showed the aberrant right subclavian 
artery as a rounded, localized densitv con- 
tinuous with the superior margin of the 
aortic arch, a finding previously unde- 
scribed. In 7 of 12 patients, the postero- 
anterior projection demonstrated a densits 
ascending obliquely into the mediastinum 
from the superior margin of the aortic 
arch. In 80 control patients with normally- 
originating right subclavian arteries, a simi- 
lar, but usually shorter oblique density was 
occasionally seen in the frontal projection. 
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Recognition of the appearance of aber- 
rant right subclavian artery on plain chest 
roentgenograms may prevent its confusion 
with other causes of mass densities in the 
superior, middle mediastinum. 


James J. Branscom, M.D. 

Department of Radiologv 

University of California School of Medicine 
san Francisco, California 94143 


The authors are grateful to Mr. Henry 
sinclair for his valuable technical assist- 
ance. 
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ANGIOGRAPHIC DEMONSTRATION OF COLLATERAL 
CIRCULATION IN A PATIENT WITH IHE 
SUPERIOR VENA CAVAL SYNDROME* 


By ROBERT C. BROWN, M.D., C. M. K. NELSON, M.D.,t and PETRONIO T. LERONA, M.D. 


IOWA CITY, IOWA 


N infusion excretory urography was 

performed on a 29 year old temale 
patient with. known superior vena caval 
obstruction secondarv to anaplastic carci- 
noma involving the anterior mediastinum. 
Part of the collateral venous circulation 
was demonstrated on the "10 minute" 
film, which was exposed with the infusion 
still running (Fig. 1). The “20 minute" 
hlm revealed no trace of the collateral 
venous circulation. With the patient's per- 
mission, we obtained bilateral upper ex- 
tremity venograms to better show the 
anatomv of her collateral circulation. Ex- 
cellent visualization of almost all the possi- 
ble collateral pathwavs in superior vena 
caval obstruction was | demonstrated 
(Fig. 2). 


REPORT OF A CASE 


A 29 year old white female presented No- 
vember 28, 1972 at the University Hospitals 
with a 3 to 4 week history of swelling of her face, 
neck, chest and arms. This had been preceded 
by a 6 to 7 week history of chronic nonproduc- 
tive cough and a feeling of tightness in her 
chest. At the same time she had had several 
episodes of low-grade fever without chills or 
sweats. One week prior to her admission the 
swelling of her face had become so severe that 
she had difficulty in opening her eves. At this 
time she began to have shortness of breath, 
associated with chest pain which radiated to 
her back and lasted several hours. Her ap- 
petite had been good and she denied weight 
loss. 

Past medical history. Gravida II, Para Il, 
Aborta o. She had no previous surgery or serious 
illness. There was no family history of heart 
disease, diabetes, cancer or tuberculosis. 

Physical. examination. The blood pressure 
was 120/78 mm. Hg in both arms. The pulse 
was Ioo/minute and the respirations 22/min- 





A 


l'iG. r. Ten minute excretory urogram, 
which demonstrates the thoracoepigastric and 
superficial inferior epigastric veins. 





infusion 


ute. She was thin with an obviously swollen 
face and neck, and erythema of the supra- 
clavicular regions. A slight plethora of the 
thorax, head and upper extremities was also 
noted. A 13X2 cm. rubbery lymph node was 
palpable in the right supraclavicular area and 
a 3X3 cm. soft, tender mass overlapped the 
right clavicle. No axillary or inguinal lymph 
nodes were present. The breasts, lungs and 
heart were within normal limits. A prominent 
venous pattern noted the upper 
abdomen. The remainder of the abdominal 
examination and the genitalia were within 
normal limits. 

Laboratory data. Analysis of the blood and 
urine was within normal limits. Fungal and 


Was over 


* From the Department of Radiology, and Department of Urology,+ University of Iowa Hospitals, Iowa City, Iowa. 
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Fic. 2. Bilateral and antecubital fossa venogram 
demonstrating obstruction of both subclavian 
veins. The collateral circulation is demonstrated 
with eventual faint visualization of the inferior 
vena cava. The veins are: 1. thoracoepigastric 
vein; 2. lateral thoracic vein; 3. superficial inferior 
epigastric veins; 4. femoral vein; §. costoaxillary 
veins; 6. superior epigastric vein; 7. internal 
thoracic vein (internal mammary vein); 8. inferior 
vena cava; 9. posterior intercostal vein; 10. hemia- 
zygos vein; 11. left ascending lumbar vein. 


tuberculosis skin tests, bone marrow examina- 
tion and bone, liver, and thyroid scans were all 
normal. 

Chest roentgenograms. This revealed a right 
mid-anterior mediastinal mass at the level of 
the carina. The lung fields were normal and no 
pleural effusion was demonstrated. 

Course. On November 30, 1972, the patient 
underwent supraclavicular and anterior 
tracheal lymph node biopsies and a thrombosed 
segment of the external jugular vein was re- 
moved. The pathologic findings consisted of 
chronic inflammation of the lymph nodes and 
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a thrombus in the external jugular vein without 
evidence of tumor. On December 11, 1972, she 
had a right thoracotomy. A solid firm mass ot 
tumor was found, which entirely encased the 
structures of the mediastinum. The superior 
vena cava was thrombosed to the level of the 
right atrium. The trachea and right main stem 
bronchus were surrounded with tumor. Frozen 
section at that time revealed an undifferen- 
tiated carcinoma, probably metastatic. The 
chest was closed and she had an uneventful 
postoperative course. Permanent pathologic 
sections revealed only undifferentiated car- 
cinoma, probably metastatic. She was referred 
to the Department of Urology on January 9, 
1973 for an evaluation of her urinary tract as 
part of the search for her primary lesion. 


DISCUSSION 


Collateral circulation from the upper 
part of the body develops because of con- 
genital variation, obstruction, displace- 
ment and dilatation of the superior vena 
cava. Congenital causes are variations of 
the venous drainage into the right atrium 
such as situs inversus, dextrocardia, per- 
sistent left superior vena cava, anomalous 
pulmonary veins and various congenital 
cardiac anomalies. Obstruction occurs be- 
cause of mediastinal and pulmonary tu- 
mors. Displacement may occur with medi- 
astinal tumors, syphilitic aortitis and aortic 
aneurysms. Enlargement of the thyroid 
gland, surgical procedures in the chest, 
atelectasis and emphysema may also cause 
displacement of the superior vena cava or 
innominate veins. Dilatation of the superior 
vena cava occurs secondary to right-sided 
heart failure of any cause. 

There are 4 main pathways of collateral 
circulation: internal mammary; vertebral; 
azygos; and lateral thoracic routes. ?? 

The internal mammary pathway consists 
of the internal mammary, superior and 
inferior epigastric, musculophrenic, inter- 
costal and superficial veins of the thorax 
to the iliac veins and the inferior vena cava. 

The vertebral pathway is made up of the 
innominate, vertebral, intervertebral and 
vertebral plexus, intercostal, lumbar and 
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sacral veins to the azvgos and internal 
mammary veins. Blood from the dural 
sinuses may also take this pathway. 

The azygos pathwav consists of the 
azvgos, hemiazvgos, ascending lumbar and 
lumbar veins connecting the superior and 
inferior vena cava. 

The lateral thoracic pathway consists 
of the lateral thoracic, thoracoepigastric, 
superficial epigastric, superficial circumflex, 
long saphenous, femoral veins and finally 
the inferior vena cava. 

There is no standard route for the col- 
lateral circulation to take. The internal 
mammary pathway connects with the ver- 
tebral and azygos systems. Both the azygos 
and lateral thoracic systems connect with 
the inferior vena caval svstem. Theretore, 
several routes or combinations are avail- 
able.° 

While combinations of these routes are 
no doubt used, Klassen e a/.* have pointed 
out that the predominant collateral path- 
way depends on the level of obstruction. 
With obstruction above the azvgos-superior 
vena caval anastomosis, the main pathway 
to the right atrium from the upper extremi- 
ties and head is vja tributaries of the sub- 
clavian vein to the intercostal veins to the 
azygos vein to the superior vena cava. 
When the orifice of the azvgos vein is 
involved, the blood flow is reversed and 
the blood is directed to the inferior vena 
cava. Blood flow with obstruction proximal 
to the azvgos orifice has not been well 
delineated. Carlson? ligated the superior 
vena cava below the azvgos orifice in 2 
dogs; however, both dogs died in the im- 
mediate postoperative period. No one has 
attempted this procedure experimentally 
since 1934. 

In our case the internal mammary, 
lateral thoracic and lower portion of the 
hemiazvgos pathways were visualized. The 
vertebral route is most certainly used bv 
this patient, but was not visualized because 
contrast medium was not injected into the 
cerebral circulation. In this type of obstruc- 
tion the return flow from the head would 
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have to go eva the dural sinus to the verte- 
bral circulation. The fow would then go 
into the intercostal and lumbar veins to the 
azygos, hemiazygos system and finally to 
the interior vena caval system. The super- 
ficial blood flow from the scalp and face 
would be routed to collaterals about the 
shoulders and then into the lateral thoracic 
pathway. Another route would be bv wav 
of the superior posterior intercostal veins 
era superficial circulation of the superior 
posterior thorax. 

Following the injection of the contrast 
medium into the right median cubital vein, 
the basilic and axillary veins are not seen; 
however, there is good visualization of the 
&ollareral veins about the right shoulder. 
The lateral thoracic vein and costoaxillarv 
veins are well visualized. Contrast medium 
Hows through the costoaxillary veins to 
the internal mammarv vein and then into 
the internal mammary pathway. 

Following injection of contrast medium 
into the left median cubital vein, the basilic 
and axillary veins are well seen. There is 
an abrupt occlusion of the axillary vein and 
contrast medium is then routed through 
the lateral thoracic pathway. The lateral 
thoracic vein also communicates with the 
seventh, eighth and ninth posterior inter- 
costal veins on the left and then enters into 
the hemiazygos vein. The azygos, acces- 
sory hemiazvgos and upper portion of the 
hemiazvgos veins are not visualized because 
nonopacihed blood is directed caudally in 
this system. This does not allow opacified 
blood to enter these veins in sufficient 
quantity for them to be visualized. 


SUMMARY 


A well documented case of complete 
superior vena caval obstruction by malig- 
nant mediastinal tumor is described. 

Three of the possible venous collateral 
pathways are demonstrated bv bilateral 
arm venography. Of added interest is the 
incidental partial demonstration of the 
collateral flow during infusion pyelography. 

We were unable to find as detailed an 
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anatomic demonstration of the collateral 
circulation in the literature in a single 
patient. 


Robert C. Brown, M.D. 

Department of Radiology 

University of Iowa Hospital 
and Clinics 

Iowa City, lowa 52240 
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GUNSHOT WOUNDS OF THE AORTA WITH 
PERIPHERAL ARTERIAL BULLET EMBOLISM* 
REPORT OF 2 CASES 


By CYRUS P. KLEIN, M.D.f 


TEXARKANA, TEXAS 


N a civilian community supplied with 

small caliber hand guns that discharge 
low velocitv bullets, it is possible to have 
occasion to see a patient in whom such a 
bullet has entered the aorta and spent its 
projectile energy within the lumen of this 
vessel. Bullet penetration of the aorta 1s 
not alwavs fatal. If the projectile is small 
enough, and the arterial svstem elastic 
enough, the wound of entry into the arterial 
channel may close without exsanguination. 
A small projectile thus captured will tum- 
ble along intraluminally with the current 
of blood flow until it is swept far enough 
away to be arrested by the diminishing 
diameter of the peripheral vasculature. 

The occurrence of this phenomenon 1s 
rare. In 1968, Trimble’ summarized the 
cases published until that time. There were 
33 going back to 1885. He added 2 addı- 
tional cases. Generally, publication is in a 
surgical journal and consists of a single 
case report. We are not aware of this 
phenomenon being presented previously in 
a radiology journal. A report of 2 cases of 
this interesting condition occurring within 
a 2 month period is submitted. 


REPORT OF CASES 


Case 1. P.J.G., a 22 year old Caucasian fe- 
male, was admitted to Wadley Hospital on 
August 1, 1972, 63 hours after having been shot 
in the left shoulder with a .22 caliber short 
missile. There was an obvious wound of en- 
trance but no wound of exit. The patient had 
no blood pressure or pulse in the right arm. 
There was hemopneumothorax on the left. The 
right lung was well expanded and showed no 
abnormality. The bullet was seen in the right 
axilla. The cardiac silhouette was not enlarged 
(Fig. 1). 





l'1G. 1. Case r. A bullet has entered the left side of the 
chest leaving a trail of contusion in the left lung 
and hemorrhage in the left pleural space. The 
right lung was not injured. 


A suction tube was placed 1n the left pleural 
space for decompression. Esophagographic ex- 
amination showed no abnormality. Arch aortog- 
raphy was done using the Seldinger method ot 
entry into the arterial system through the left 
femoral artery. The bullet, which was observed 
in the right axillary area, was confirmed to be 
within the right axillary artery and was oc- 
cluding it (Fig. 2). 

Without further delay, the patient was taken 
to surgery. À small incision was made over the 
right axillary artery. There was no hemorrhage 
or ecchymosis in this area. The right axillary 
artery had not been damaged. A palpable 
foreign body was found within the lumen of 
the vessel. Arteriotomy was performed and the 
small bullet was removed. Excellent peripheral 
pulse was established. 

The patient received transfusions because of 
hemorrhage from her left lung. The hemo- 
thorax and pulmonary contusion cleared rapidly 


* From the Department of Radiology, Wadley Hospital, Texarkana, Texas. 


+ Director, Department of Radiology. 





FIG. 2. Case 1. Aortic arch angiogram shows the bul- 
let embolized to the right brachial artery. 


and the chest tube was removed s days after it 
had been inserted. The patient was discharged 


on the 7th day after admission. The wound of 


entry intothe arterial system was not explored, 
but the tract of contusion in the left lung seen 
on the roentgenogram led from the left axilla 
to the mediastinum at the level of the base of 
the ascending aorta. 


Case u. L.T., a 26 year old Negro male, was 
admitted to Wadley Hospital on September 20, 
1972, after having sustained a .22 caliber gun- 
shot wound in the right side of the chest earlier 
in the evening. No bullet was demonstrable in 
the roentgenograms of the chest or abdomen. 
There was no wound of exit. The patient stated 
that he was running after he had been shot and 
he thought that he had hurt his left leg. 

Examination showed a patient who was alert, 
well oriented, and in no acute distress, but he 
complained of abdominal pain. His chest was 
clear at physical examination. There was ab- 
dominal rigidity and slight rebound tenderness. 
Good pulses were felt in the groin, both pop- 
liteal arteries and in the right foot. There was 
no pulse in the lett foot. 

A roentgenogram of the left leg showed a 
bullet lodged below the left knee (Fig. 4). A 
chest roentgenogram was made with a coin 
strapped to the right lower thorax to mark the 
point of entry of the bullet (Fig. 3). Increased 
density in the right lower lung was attributed 
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to intrapulmonary hemorrhage. The left lung 
was clear. 

Abdominal exploration. was made using a 
nght thoracoabdominal incision. A perforation 
was found in the lateral portion of the di- 
aphragm and there was perforation of the right 
lobe of the liver. Blood was in the retroperi- 
toneal area surrounding the aorta in the region 
of the celiac axis, and there was blood in the 
retroperitoneal portion of the right flank sur- 
rounding the kidney. The point of entry of the 
bullet into the aorta could not be seen by the 
surgeon. Drains were placed in both sides of 
the chest and in the right infrahepatic area. 

Following this procedure, a medial incision 
made below the left knee. When the 
gastrocnemius muscle was retracted posteriorly, 
the bullet could be palpated within the po. 
pliteal artery. The artery was opened and the 
bullet extracted, but Fogarty catheters had to 
be passed proximally and distally to remove a 
thrombus before good flow could be established 
in the popliteal artery. 

The patient made a satisfactory recovery 
without any postoperative complications. He 
was discharged on the 16th day with all drains 
and sutures removed. 


Was 








lic. 3. Case 11. A coin strapped to the skin, indicated 
by an arrow, marks the wound of entry of a bullet 
which perforated the right leaf of the diaphragm 
and the right lobe of the liver. Retroperitoneal 
hemorrhage and right lower lobe pulmonarv con- 
tusion were present. 
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DISCUSSION 

Our 2 cases were young individuals, and, 
in the other reported cases, survivors of 
penetrating aortic bullet wounds also were 
vouthful. An elastic aorta would seem to 
be essential to avoid fatal hemorrhage. 

Trimble’s" collected series gathered from 
the literature shows bullet embolization 3 
times more frequent in the lower extremi- 
ties than in the upper extremities. The 
forces acting on a migrating embolus which 
determine where it goes are the force of 
blood flow, gravity, and position of the 
body. Embolic missiles that enter the left 
side of the aortic arch or the abdominal 
aorta may be expected to be found in a 
lower extremity. Those that enter the 
arterial system through the left side of the 
heart or the right side of the aortic arch 
have the chance of going to either an upper 
or lower extremity. 

In our second case the bullet embolized 
to the left popliteal artery. The right and 
left common iliac arteries arise from the 
bifurcation at different angles. Attention 
to this has been drawn by Garzon and 
Gleidman,? and by Keeley.’ The left artery 
is 30° from the midline, more nearly a 
straight continuation of the aorta than the 
right iliac which is 45° from the midline. 
Emboli to the lower extremities are 3 times 
more frequent on the left side than on the 
right side. 

The importance of prompt removal of 
the peripherally located missile after em- 
bolism is generally stressed in the literature. 
Gangrene may supervene if embolectomy 
is delaved. In the summary of cases pre- 
sented by Keeley? in 1951, there were 10 
survivors in 29 cases. All of the survivors 
had embolectomy, but, not withstanding 
this, 4 of the ro required amputation. 
Movin ef a£," and Painter and Britt? 
concluded that time itself is not the critical 
factor in survival of an extremity after 
embolus, but whether clot propagation oc- 
cludes both the deep and superficial femoral 
arteries. Larn and MclIntyre’s® unusual 
Case was an exception and did not have the 
bullet embolus discovered in the leg until 
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liG. 4. Case rr. The bullet was discovered embolized 
to the left popliteal artery. 


10 months after their patient, a 16 year old 
boy, was shot. Our second case more char- 
acteristically showed intraluminal clot de- 
veloping within a few hours. 


SUMMARY 


1. Two cases of gunshot wound of the 
aorta with peripheral arterial bullet em- 
bolism are reported. 

2. Survival after bullet perforation of 
the aorta appears to need the elasticity of 
youth to permit the wound of the vessel 
to close without immediate hemorrhagic 
death. 

3. Whenever a patient with an abdomi- 
nal or thoracic gunshot wound of entry, and 
no wound of exit, does not have the pro- 
jectile in the area of the wound, suspicion 
of embolization should be entertained. 


Department of Radiology 
Wadley Hospital 

1000 Pine Street 
Texarkana, Texas 75501 
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THE SPLEEN AND CONGENITAL HEART DISEASE* 


By PATRICIA A. RANDALL, M.D.t JAMES H. MOLLER, M.D., and KURT AMPLATZ, M.D. 


MINNEAPOLIS, MINNESOTA 


HE association of cardiac malposi- 
tion and congenital heart disease 
with splenic anomalies (specifically either 
asplenia or polysplenia) has been known 
since Ivemark's classical paper in 1955.* 
During the ensuing vears, other visceral 
anomalies such as malrotation ot the gut, 
horizontal liver, interruption of the in- 
ferior vena cava with azygos continua- 
tion, and symmetry of the lungs have been 
described as occurring frequently with 
these developmental complexes.! ^^? 
We have studied 41 patients with proven 
splenic anomalies coexisting with congeni- 
tal heart disease, to determine the incidence 
of various visceral and cardiac anomalies, 
and to characterize and distinguish. the 
roentgenographic features of the asplenic 
and polvsplenic syndromes. 


MATERIAL AND METHOD 


Forty-one patients with congenital heart 
disease associated with either asplenia or 
polysplenia were reviewed in a retrospec- 
tive study at the University of Minnesota 
Hospitals. The records of the patients were 
studied to obtain data of the clinical his- 
tory and physical examination, Thoracic 
roentgenograms were reviewed to de- 
termine the state of the pulmonary vascula- 
ture and the location of the cardiac apex, 
stomach, liver, and great vessels. Angio- 
grams were studied particularly for the posi- 
tion of the inferior vena cava and thoracic 
aorta. Finally, operative records and au- 
topsy protocols were studied to define the 
anatomic details. 

The asplenia syndrome was considered 
present if no spleen was found at autopsy 
or if Howell-Jolly bodies were present in a 
peripheral blood smear. Polysplenia was 
diagnosed if multiple splenic masses were 


found either at autopsy or on angiography 
of the celiac axis. 

'To assist in understanding cardiac mal- 
positions, Elliott e al.* suggested the prin- 
ciple of concordance. In normal individuals, 
and most patients with cardiac malposi- 
tion, the inferior vena cava, liver, and ana- 
tomic right atrium are present on one side 
of the bodv; the aorta, stomach, and ana- 
tomic left atrium on the opposite side. If 
the inferior vena cava is on the right side, 
situs solitus is present; if on the left, situs 
inversus Is present. 

In patients in whom the rules of concor- 
dance do wot follow, situs cannot be de- 
termined; and often a splenic anomaly is 
present. Such patients frequently have 
abdominal heterotaxia, meaning the anom- 
alous placement of organs or major blood 
vessels within the abdomen. Normally the 
inferior vena cava, major portion of the 
liver, cecum, appendix, and = gallbladder 
are on one side of the abdomen, while the 
stomach, spleen, descending and sigmoid 
colon are on the contralateral side. Ín- 
numerable combinations of malpositioned 
abdominal organs may exist such as mid- 
hne liver, aorta, and inferior vena cava 
lving side by side or crossing each other, 
stomach and liver on the same side (called 
"transposition of the stomach"), the cecum 
and sigmoid on the same side, etc. 

The information about the patients with 
asplenia will be considered separately from 
that of polvsplenia. Furthermore, anatomic 
information. will be presented first, then 
roentgenographic correlations. 


RESULTS 
Among the 41 patients studied, 19 pa- 


tients with asplenia were found and 22 
patients with polysplenia. 


* From the Departments of Radiology and Pediatrics, University of Minnesota Hospitals, Minneapolis, Minnesota. 
This werk was supported in part by USPHS Grants No. 1 Tia HE 5853-0281 and 2 Por HE 06314 and the Dwan Family Fund 


No. 0693-5902. 


f Present Address: Department of Radiology, Stanford University Medical Center, Stanford, California, 
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CHARACTERISTICS OF ASPLENTA 


(19 Cases) 


Abnormality 







Present Absent 


| Unknown 
Cardiac | | 
Common atrium or ASD |j 18. (86%) | 1 | o 
Common ventricle or VSD | LO 100053 | O O 
Bilateral SVCs O H | b 2 
Endocardial cushion defect, AV canal (complete or partial), | | | 
common AV valve | oy | 3 | 2 
"I" transposition of GVs with PS or PA 10) aa 9 | o 
“d transposition of GVs with PS or PA | fore) 12 | O 
TAPVC | 10 ($392) 9 | O 
Partial APVC | i | I8 | o 
Absent coronary sinus | 5 | © | 4 
Dextrocardia | 8 | 11 | o 
f 1 
Pulmonary | | | 
Bilateral trilobed lungs | 13 | 3 | 3 
Decreased pulmonary vasculature tnehtgenoanapitedlls ) | t4 (7797) | 4 | 1 
didt | | : 
Abdominal heterctaxia i 18. (gs%) | i | o 
IVC and descending aorta on same side of spine | 9 (4795) | 10 O 
Malrotation of gut | 9 | 9 | i 
Horizontal liver , 16 (84%) | 3 | Q 
Discordance apex--stomach bubble | L3 | 7 | O 
Miscellaneous | 
Howell-Jolly bodies seen in peripheral blood smear pa | 


ASD= atrial septal defect; VSD= ventricular septal defect; SVC = superior vena cava; AV=atrial ventricular; "1" 
= great vessels; PS» pulmonary stenosis; PA= pulmonary atresia; 
g 


nection: IVC inferior vena cava, 


ASPLENTA 

In the 19 patients with asplenia the 
diagnosis was established at necropsy in 13, 
and in the other 6 asplenia was diagnosed 
by the presence of Howell-Jolly bodies. The 
pertinent findings are summarized in 
Table t. 

Invariably a severe cardiac malforma- 
tion was present, and each of the patients 
was cyanotic. Among the 19 patients, there 


were 1§ males and 4 females. Seventeen of 


the patients were initially. studied in the 
first vear of life, usually within the first 
month of life. 

In each patient either a ventricular 
septal defect or single ventricle was present, 
and in all but 1 either a common atrium or 
atrial septal defect. Often these defects 


= levo: GV 


‘d'= dextro; TAPVC = total anomalous pulmonary venous con- 


were portions of an endocardial cushion 
defect (14 cases). Seventeen of the 19 
showed transposition of the great vessels, 
which was either of the “I” or “d” type. In 
each of these 17, pulmonary stenosis or 
pulmonary atresia was coexistent (Fig. 1, 
d and B). Total anomalous pulmonary 
venous connection either to the superior 
vena cava or to an infradiaphragmatic site 
was found in to patients (53 per cent) (Fig. 


Examination of the lungs showed 3 lobes 
in each lung in each of the necropsied pa- 
tients. In these patients bilateral epiarterial 
bronchi were found. 

Various types of abdominal heterotaxia 
were found in 18 patients, while in the re- 
maining patient, the abdominal contents 
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Fic. 1. (4) Lateral and (B) anteroposterior ventriculograms showing single ventricle, 


The Spleen and Congenital Heart Disease 





mmo 
J23 





ae 


|" transposition of 


great vessels, and pulmonary atresia. Pulmonary arteries opacify via bronchial arteries (single arrow). 


Note also rudimentary chamber (double arrow). 


were situs inversus. Most of these patients 
showed a horizontal liver and halt of them 
malrotation of the intestine. The latter 
usually represented malrotation of the 
mid-gut loop. In the abdomen, the inferior 
vena cava and descending aorta were 
ipsilateral in g patients. 

Roentgenographic correlation. Thoracic 
roentgenograms usually showed either a 
horizontal liver or a discordant relation- 
ship between the gastric air bubble and the 
cardiac apex (Fig. 3; and 4). Dextrocardia 
was seen in 8 patients and obvious discon- 


cordance of apex and stomach in 12 pa- 
tients. Furthermore, these roentgenograms 
showed diminished pulmonary vascula- 
ture in 77 per cent of the patients. The 
presence of 3 lobes in each lung cannot be 
diagnosed unless middle lobe fissures can 
be seen bilaterally (Fig. 5). 

Abdominal venous angiography may 
show an abnormal interrelationship be- 
tween the inferior vena cava and abdomi- 
nal aorta. These should be on opposite 
sides of the abdomen, and we have found 
them ipsilaterally only in asplenia (Fig. 6). 





Fic. 2. (4 and B) Asplenia with “d” transposition of great vessels. Single ventricle and pulmonary atresia. 
(C) Late roentgenogram shows total anomalous pulmonary venous connection to superior vena cava 


(arrows). 





lic. 3. Typical thoracic roentgenogram in asplenia. 
Horizontal liver and discordance of aorta (arrows) 
and gastric bubble (S). 


Barium studies have demonstrated the 
malrotation of the gastrointestinal tract in 
several of these cases (Fig. 7, Z and P). 


POLYSPLENIA 


Of the 22 patients with polvsplenia, 20 





PO. ab 


dominal heterotaxia. 
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Thoracic roentgenogram in patient with 
asplenia. Aorta and gastric air bubble on the left 
(concordant) but horizontal liver indicates ab- 
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liG. 5. Portion of thoracic roentgenogram in patient 
with asplenia. Minor fissures (arrows) are evident 
in both lungs. 


were proven by autopsy and 2 by angio- 
graphic demonstration of multiple splenic 
masses. The pertinent data are shown in 
Table ir. 

Among the 22 patients, there were 12 
males and 10 females. Eighteen (82 per 
cent) of the patients were cvanotic, but 
usually not to the degree found in patients 
with asplenia. Many of these patients were 
older than the patients with asplenia sug- 
gesting that the cardiac disease was not as 
severe. 

Communications at the atrial and. ven- 
tricular level were common: 16 showed an 
atrial septal defect or common atrium, and 





Fic. 6. Venous angiogram from lower extremity in 
patient with asplenia. Both the inferior vena cava 
and descending aorta are on the right side (arrows). 
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l'1G. 7. Upper gastrointestinal series in asplenia. (4) Early and (B) late views. Malrotation of 
the gut. The entire colon is on the left side of the abdomen. 


Taste ll 
CHARACTERISTICS OF POLYSPLENIA 


(22 Cases) 
Abnormahty Present Absent Unknown 


Cardiac 


Common atrium or ASD 16 (73%) 6 O 
Common ventricle or VSD 17 (80%) 5 O 
Bilateral SVCs L1 (50%) DL] O 
Interruption of hepatic segment of IVC with azygos 

continuation IO [1 
Absent coronary sinus 8 L4 O 
TAPVC 6 16 O 
Partial APVC 7 | LS | O 
Endocardial cushion defect 6 16 | O 
Dextrocardia 8 L4 | O 

Pulmonary | | 
Bilateral bilobed lungs 7 L4 
Increased pulmonary vasculature 12 (55%) 
Decreased pulmonary vasculature I 
Normal pulmonary vasculature 7 
Venous obstruction 2 
Abdominal 

Abdominal heterotaxia 14 (64%) 7 O 
Malrotation of gut 11 (50%) [1l O 
Horizontal liver 6 (27%) 16 O 
Absent gallbladder 2 [8 2 
Discordance apex— stomach bubble [a IO O 


For abbreviations see Table I. 





l'iG. 8. Thoracic roentgenogram of patient with 
polysplenia, showing cardiomegaly and increased 
pulmonary vasculature. Cardiac apex, aorta, and 
gastric air bubble (S) arc discordant and there is 
enlarged azygos vein on the right due to inter- 
ruption of the inferior vena cava (arrows). 


17 showed a ventricular septal defect or 
single ventricle. Six of these patients re- 
vealed an endocardial cushion defect. In 
contrast to asplenia, neither transposition 
of the great vessels nor obstruction to 
pulmonary outflow were found. The cvano- 
sis seen in 18 (82 per cent) of the patients 
was probably due to the admixture lesions 
and possibly pulmonary vascular disease. 

Bilateral superior venae cavae were 
found in 11 patients, and interruption of 
the inferior vena cava with azvgos con- 
tinuation was present in 10. Anomalies of 
pulmonary venous connection were found 
In 13 patients, being total in 6 and partial 
in 7. The anomalous connection was di- 
rectlv to the atrium in each instance. 

A third of the patients had 2 lobes in 
each lung and bilateral hypoarterial bronchi. 
Two-thirds of the patients revealed ab. 
dominal heterotaxia, and half showed 
malrotation of the gut. A horizontal liver 
was found in only 6 patients. 

hoentgenographic correlation. Thoracic 
roentgenograms revealed increased pulmo- 
nary vasculature in with normal 
pulmonary vasculature, 2 with pulmonary 
venous obstruction, and decreased pulmo- 
nary vasculature in the remaining patients. 
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On the thoracic roentgenogram, the 
finding of a mass density opposite the 
aortic arch representing an enlarged aZzv- 
gos vein is very significant (Fig. 8). 
Angiographic demonstration of this anom- 
aly results in a "candv cane" appearance in 
the lateral view (Fig. 9, Z and B). Also, the 
finding of a discordant gastric bubble on 
the thoracic roentgenogram may lead one 
to consider the diagnosis of polysplenia. 
Dextrocardia was seen in 8 patients, and 
discordance of stomach and cardiac apex 
was seen in 10 patients. 

Isotope scans have not proved to be help- 
ful to us in delineating the splenic mass be- 
cause of the poor resolution of this tech- 
nique and the similar appearance of the 
closely located multiple spleens to a normal 
spleen (Fig. 10). In our experience the tech- 
netium ggm  pertechnetate scans were 
further complicated by the superimposi- 
tion of a midline liver in several of the 
cases. A very definite method of demon- 
strating the multiple spleens is by selective 
celiac angiography!* (Fig. 11, 4 and B). 


DISCUSSION 


The polysplenia and asplenia syndromes 
represent infrequently occurring but in- 
teresting developmental complexes which 
can be suggested by the radiologist from 
his interpretation of thoracic roentgeno- 
grams. The practical importance of rec- 
ognizing the abnormal splenic state is the 
ability to predict the form of coexistent 
cardiac defect with considerable accuracy, 

These syndromes represent develop- 
mental deviations occurring at an earlv 
embryonic stage. Apparently there is a 
failure to develop the normal pattern of 
body asymmetrv so that individuals with 
a splenic anomaly show symmetry of organ 
development. Bilaterally placed organs are 
identical, and unilateral organs may be 
duplicated or absent. Asplenia has been 
termed bilateral right-sidedness or dextro- 
isomerism, since both lungs have 3 lobes 
and the spleen is absent. Polysplenia, in 
contrast, has been called bilateral left- 
sidedness because each lung has 2 lobes, the 
spleens are multiple, and the hepatic seg- 
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Fic. 9. (4) Lateral and (B) anteroposterior venous angiograms from saphenous vein in patient with poly- 


splenia. Typical "candy cane" appearance of azygos continuation of interrupted inferior vena cava in 


lateral view. 


ment of the inferior vena cava 1s absent and 
occasionally the gallbladder is absent." 





Fic. 10. Anatomic appearance of multiple spleens. 
(Reproduced by permission of The American 
Heart Association, Inc., Moller eż al., and Circu- 
lation.) 


As a result of the symmetric develop- 
ment, the normal concordance of organ 
relationship is lost, and it is difficult to 
determine sides (7.e., right or left). Abdomi- 
nal heterotaxia is present, and in fact this 
has been called “heterotaxy syndrome” bv 
some authors.’ 

The electrocardiogram mav also be help- 
ful in predicting asplenia or polvsplen:ia. 
Several papers have discussed the evalua- 
tion of the P-wave axis and pacemaker 
sites? 

When analyzing a thoracic roentgeno- 
gram, particularly if cardiac malposition is 
evident, the presence of concordance should 
be established. This may be difficult if the 
gastric bubble cannot be identified. If it 
can be seen, and found discordant, abdomi- 
nal heterotaxia may be recognized, and an 
abnormal splenic state suspected. 

Further diagnostic clues mav allow dis- 
tinction of asplenia from polysplenia. 
Among patients with asplenia the liver 
almost always assumes a horizontal posi- 
tion across the upper abdomen, and the 
stomach may or may not appear discordant. 
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lic. 11. (4) Selective arteriogram in patient with polysplenia showing common trunk for superior mesenteric 
artery and celiac axis. (B) Cluster of multiple spleens well demonstrated in the right upper quadrant 
(arrows). The splenic vein is well opacified (white arrow). 


This hepatic finding in a cyanotic infant 
with diminished pulmonary blood flow on 
the thoracic roentgenogram raises the in- 
dex of suspicion of asplenia considerably. 

The congenital cardiac malformations in 
these patients are invariably complex, but 
they clinically and hemodynamically mimic 
tetralogy of Fallot with a right-to-left shunt 
at the ventricular level. The basic physio- 
logic abnormality of the ventricular com- 
munication, transposition, and pulmonary 
stenosis or atresia is identical to that of 
tetralogy. Despite the frequent occurrence 
of atrial anomalies, these are not clinically 
significant. 

The angiographic findings of a tetralogy 
variant with total anomalous pulmonary 
venous connection strongly indicate a 
splenic anomaly. Another feature suggest- 
ing this diagnosis is the side-by-side posi- 
tion of the inferior vena cava and abdomi- 
nal aorta. 

Usually these patients are seen in in- 
fancy. The radiologist suspecting the diag- 
nosis of asplenia on the basis of his roent- 
genographic findings should suggest that 
Howell-Jolly bodies be sought. Many 
physicians have a fatalistic view of these 
patients because of the complexity of the 
cardiac detects, but they can be palliated 
by systemic-pulmonary shunt procedures. 


Polysplenia represents a more variable 
syndrome than asplenia. The important 
clues on the thoracic roentgenogram are 
the findings of abdominal heterotaxia, 
cardiac malpositions, and a prominent 
azygos vein. The angiographic demonstra- 
tion of interruption of the inferior vena 
cava assists 1n making this diagnosis. 

The location of the inferior vena cava 
has great significance in establishing situs, 
either normal situs solitus, situs inversus, 
or abdominal heterotaxia. Conversely, the 
superior vena cava is much less significant 
since there is an increased incidence of 
bilateral superior vena cava in both asplenia 
and polysplenia. The importance of the in- 
ferior vena cava suggests that when there 
is a question of splenic anomaly related to 
congenital heart disease, a forward angio- 
graphy from the lower inferior vena cava 
would be very helpful in establishing the 
location of the inferior vena cava and how 
it enters the heart. It may enter via the 
right atrium, left atrium, common atrium, 
or via an azygos continuation of the in- 
ferior vena cava. 

The triad of cardiac malformations, ab- 
dominal heterotaxia, and splenic anomalies 
is not invariable. We have studied 7 addi- 
tional patients with abdominal heterotaxia 
and cardiac malformations similar to 
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asplenia, but in whom the spleen was nor- 
mal. Freedom? has also reported such pa- 
tients. Conversely, several reports have 
described splenic anomalies with. abdomi- 
nal heterotaxia but without congenital 
heart disease.&!! 


CONCLUSIONS AND SUMMARY 


Asplenia and polvsplenia are frequently 
associated with complex cardiac malforma- 
tions and other visceral abnormalities. 
These latter may include malrotation of the 
gut, horizontal liver, interrupted inferior 
vena cava with azvgos continuation, and 
symmetry of the lungs. 

The findings on thoracic and abdominal 
roentgenograms may frequently help one 
predict the tvpe of splenic abnormality, 
but this is not invariable. The knowledge of 
the spleen is helpful in suggesting the most 
likely cardiac malformations. 

Forty-one patients with proven asplenia 
or polysplenia coexisting with congenital 
heart disease were analyzed in detail. In 
these cases the abdominal or thoracic 
roentgenograms as well as the angiographic 
findings were reviewed. The findings were 
correlated with cardiac catheterizations, 
surgical operations, and postmortem ex- 
aminations, Certain characteristics were 
found to be prevalent in each of these. 

The presumptive diagnosis from the 
plain film roentgenograms can be made in 
classical situations, but it 1s not as clear- 
cut as one would hope. 

The fact that this constellation of find- 
ings can be seen in cases with a normal 
spleen is also discussed. 

Kurt Amplatz, M.D. 

Department of Radiology 
Jniversity of Minnesota Hospitals 

Minneapolis, Minnesota $5455 
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ANGIOGRAPHIC FINDINGS IN THE ADRENALS 
DURING STRESS 


By ANDERS LUNDERQUIST, 


M.D.,* and ERICH VOEGELI, 


M.D.f 


LUND, SWEDEN AND BERN, SWITZERLAND 


HE vascular supply to the adrenals 

originates from 3 main sources: the 
renal artery; directly from the aorta; and 
from the right and left inferior phrenic ar- 
teries. According to Michels? the inferior 
phrenic arteries, in most cases, have an 
independent origin from the celiac artery. 
The left inferior phrenic artery arises more 
frequently (42 per cent) from the celiac 
artery than the right (32 per cent). In 13 
per cent of cases the inferior phrenic ar- 
teries arise as a common trunk from the 
celiac artery. 

When celiac angiography is performed, 
there is sometimes a rather dense accumu- 
lation of the contrast medium in the adre- 
nals, and at times no staining at all is seen 


in spite of good contrast medium filling of 


the inferior phrenic arteries from the celiac 
artery. The reason for this is not known 

In emergency celiac angiographies per- 
formed because of gastrointestinal bleeding 
or trauma, we have observed a more fre- 
quent staining of the adrenals than in nor- 
mally scheduled patients and in 3 patients 
extravasation of the contrast medium in 
the adrenals was seen, suggesting hemor- 
rhage. 


MATERIAL AND METHOD 


Fourteen patients, ages -79 years, 
were examined with angiography of the 
celiac artery, 7 of them because of hema- 
temesis and melena, 6 because of trauma 
to the abdomen and 1 for evaluation of a 
postoperative subphrenic hemorrhage. The 
angiography was performed with a red 
Odman-Ledin catheter (Kifa, Sweden, ID/ 
OD 1.4/2.2 mm.) with 2 side-holes 1 cm. 
from the tip. Forty ml. of contrast medium, 


A metrizoate (Isopaque coronar, 
Nyco, Norway) was injected at a rate of 
10-12 E second and exposures were made 
one/second for 2 seconds, two/second for 
4 seconds and one every other second for 
10 seconds. 





-— 


RESULTS 

In 8 cases the angiography was per- 
formed to localize the source of intestinal 
bleeding. Seven of these patients had some 
period of shock during the hours preceding 
the angiographic procedure (Table 1), but 
only 2 had a systolic blood pressure below 
100 mm. Hg during the angiography. 
Among the patients with traumatic injury 
to the liver or spleen onlv 1 had been in 
shock prior to angiography and that pa- 
tient was the only one who had a systolic 
blood pressure below too at the time of the 
procedure. 

Accumulation of contrast medium in the 
adrenals was noted in 7 cases on the right 
side and 1n 8 on the left. [n 2 cases the de- 
gree of accumulation of the contrast me- 
dium in the adrenal parenchyma could not 
be evaluated because of extravasation. In 
7 patients a rather intense staining of at 
least one of the adrenals was noted and < 
of these patients had experienced some 
period of shock before the angiography 
(Fig. 1; and 2). 

Adrenal hemorrhage was seen in 3 pa- 
tients and documented through extravasa- 
tion of the contrast medium (Fig. 3; and 
4). One of these patients was operated upon 
because of a cholecystoduodenal fistula. 
Postoperatively, he was severely ill with 
subphrenic hemorrhage and shock. The 
patient died 1 day after the angiography. 
The 2 other patients had severe disnei 


* Department of Diagnostic Radiology, University Hospital, Lund, Sweden. 
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TABLE | 


SUMMARY OF CASES 


Presence of 





Systolic Blood 


Degree of Contrast Medium | Extravasation of Contrast 


Case Reason for Angiographic Shock Pressure at Accumulation in the Adrenals | Medium.in the Adrenals 
No. Examination before Examination |— 
Examination (mm. Hg) Right Left Right Left 
_| j i | ! 
I. [ntestinal bleeding Yes 10S Intense ` None None None 
2. Intestinal bleeding No 150 None Intense None None 
5; Splenic rupture No 125 None Slight None None 
Splenic rupture | No 120 Slight Intense None None 
a | Intestinal bleeding Yes Q9Oo—b60 Intense Intense 
6. | Liver rupture | No 120 None Slight None None 
7. Liver rupture No 145 Slight None None None 
8. [ntestinal bleeding Yes 100 Slight Slight None None 
9. Liver rupture No | 120 Slight | None None None 
10. Splenic rupture Yes 90 None Intense None None 
it Intestinal bleeding Yes gO Intense None None None 
12. Retroperitoneal bleeding Yes 120 None Not evaluable | None Severe 
I3. Intestinal bleeding Yes IIO None Not evaluable | None Severe 
14. Intestinal bleeding Yes 100 None Intense None Slight 


rhages from a benign gastric ulcer and were 
in shock before the angiography. One of 
them died shortly after an operation for 
excision of the ulcer. 


DISCUSSION 


Experimental investigations by Sjöstrand’ 
have shown that during different conditions 
of stress, the blood flow through the adrenal 
cortex may significantly increase. Here the 
stimulation of the adrenals is presumably 
mediated by the hypophysis, and this con- 
cept is supported by the works of O'Donnell 





l'iG. 1. Case 1. Intestinal bleeding. Celiac angiog- 
raphy, venous phase. Dense accumulation of the 
contrast medium in the right adrenal. Bleeding 
duodenal ulcer with extravasation of the contrast 
medium in the duodenum. 


et al.,° who reported adrenal cortical hyper- 
plasia in patients that were treated with 
ACTH before death, and by Tonutti,'" 
who demonstrated that the morphologic 
changes produced bv difteria toxin in the 
adrenal glands of guinea pigs could be pre- 
vented by previous hypophysectomy. 
Moreover, cases are reported where the 
excessive ACTH stimulation of the adrenal 
gland during conditions of stress may have 
been an important factor in the production 
of adrenal hemorrhagic necrosis." Gann 
and Egdahl! showed in dogs that the secre- 
tion of corticosteroids was stimulated by 





E i 


Fic. 2. Case 5. Intestinal bleeding. Celiac angiog- 
raphy, venous phase. Dense accumulation of the 
contrast medium in both adrenals, the left pro- 
jected over the spine. 


^ 


$^ 





liG. 3. Case 12. Postoperative subphrenic hemor- 
rhage. Celiac angiography, venous phase. Extra- 
vasation of the contrast medium in the left 
adrenal. 


hypotension and hypovolemia secondary 
to hemorrhage. Even in the absence of 
hypotension, hypovolemia stimulated the 
secretion of corticosteroids to about the 
same values as when the adrenals were 
stimulated by ACTH. 

In the majority of cases reported bv 
Greendyke, severe or prolonged stress 
seemed to be a common factor in the pro- 
duction of adrenal hemorrhage. Shock was 
present in 52 per cent of his 33 patients in 
the last days of their lives. 

Thrash and Iri? reported 6 autopsy cases 
with extensive adrenal infarction. All pa- 
tients underwent at least one episode of 
shock during the last davs of their illness. 
In 1 case the adrenals showed multiple 
confluent areas of infarction, which were 
surrounded by zones of hyperemia. In 3 of 
the 6 cases the adrenal infarction was only 
diagnosed at microscopic examination and 
the authors suggested that adrenal infarc- 
tion is more common than previously 
recognized. 

Russell" made a study of the adrenals of 
162 patients in whom one or more severe 
episodes of shock prior to death were docu- 
mented. A control series of 200 patients 
was selected in whom hypotensive episodes 
prior to death could be excluded. In the 
first group, 25 cases showed significant 


Anders Lunderquist and Erich Voegeli 


NOVEMBER, 1973 


changes in the adrenals, consisting of 
hemorrhages (17 cases), and tissue necrosis 
which ranged from focal cytolysis and cell 
degeneration to complete cortical infarc- 
tion (16 cases). In the control series none 
of these adrenal changes were observed. 

Krom the cited references the angio- 
graphic findings in our patients can be well 
explained. In all cases some conditions of 
stress preceded or were present during the 
angiographic procedure. This may have 
caused an increased release of corticotro- 
pin with hyperemia and hyperplasia of the 
adrenal cortex which was reflected by the 
accumulation of the contrast medium in 
that area. During conditions of prolonged 
stress, factors such as excessive ACTH 
stimulation of the adrenal glands in shock 
are important steps in the production of 
adrenal necrosis and hemorrhage.? In 3 of 
our patients, where adrenal hemorrhage 
was diagnosed, the angiographic examina- 
tion was preceded by just such a prolonged 
stress. During acute severe hypotension, 
reduced adrenal blood flow may prevent 
the adrenal cortical reaction to the cortico- 
tropin released by the hypophysis, and 
adrenal hyperemia or hemorrhage will not 
appear. 

Central vein thrombosis is a common 
finding at microscopic examination of 
hemorrhagic adrenals. The etiologic sig- 


X. 
D» 


id 
F, T 
v. 





Fic. 4. Case 15. Intestinal bleeding. Celiac angiog- 
raphy, venous phase. Extravasation in the left 
adrenal. Slight staining of the right adrenal. 
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nificance of this thrombosis in the produc- 
tion of adrenal hemorrhage is uncertain. 
Adrenal cortical necrosis may appear with- 
out central vein thrombosis? and cortical 
necrosis cannot be excluded as the cause of 
the thrombosis. 

At angiography of the abdominal aorta 
or the celiac arterv, accumulation of the 
contrast medium is sometimes seen in the 
adrenals of patients without a history of 
trauma or bleeding. The possibilitv of the 
angiographic procedure itself causing in- 
creased stress in these patients must be 
taken into account. 

A more frequent use of cortisone to avoid 
adrenal hemorrhage in severely ill patients 
ACTH prior to adrenal angiography can 
increase the probability of diagnosing small 
adrenal cortical adenomas. 


SUMMARY 


Fourteen patients are reported in whom 
angiography of the celiac artery was per- 
formed during a condition of stress second- 
ary to hemorrhage or trauma. In 12 of these 
patients there was a marked accumulation 
of the contrast medium in the adrenals and 
in 3 of them adrenal hemorrhage was 
present. 

The probable mechanism in this reaction 
Is discussed. 

Anders Lunderquist, M.D. 
Department of Diagnostic Radiology 
University Hospital 
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ADRENAL VENOGRAPHY: CLINICAL-ROENTGENO- 
GRAPHIC CORRELATION IN 80 PATIENTS* 
By HAROLD A. MITTY, M.D., GIORGIO L. NICOLIS, M.D., Pu.D., 
and J. LESTER GABRILOVE, M.D. 


NEW YORK, NEW YORK 


SINCE Masoni’s description in 1957 of 
the feasibility of adrenal vein cathe- 
terization,» many reports have appeared 
confirming the usefulness of this technique 
tor the study of suspected adrenal pathol- 
ogy. 1" 18 We have had the opportunity 
of studving 80 patients in this fashion dur- 
ing the past § years. Roentgenographic 
analvsis and appropriate hormone assavs of 
adrenal venous blood were performed. 
It is the purpose of this paper to describe 
our experience with this group of patients. 


METHOD 


The right adrenal veins ot the first 10 pa- 
tients were catheterized, using preformed 
green KIFA catheters according to the 
method described by Reuter e£ al. Right 
adrenal catheterization was accomplished 
in subsequent patients using a Cordis Du- 
cor femoral visceral II catheter. The right 
adrenal vein enters the vena cava on its 
posterior aspect at the T'ri1—12 level. It has 
been our experience that initial difficulty in 
hnding the right adrenal vein orifice was 
related to failure to explore the posterior 
aspect of the vena cava with the catheter. 
Difficulty occurs when the catheter tip is 
oriented laterally resulting in entrance into 
one of the accessorv hepatic veins (Fig. 1). 
The left side was catheterized using pre- 
formed green KIFA catheters without 
mechanical guide wire or catheter manipu- 
lating devices. This method has been de- 
scribed elsewhere and has been quite re- 
liable." The position of the catheters in the 
adrenal veins was confirmed with o.ç to 1 
cc. test injections of meglumine diatrizoate 
(renografin 60). Adrenal vein samples were 
withdrawn prior to filming, ensuring useful 
information by hormone assav in the event 





of subsequent extravasation. This routine 
has proved particularly valuable in pa- 
tients with aldosteronism. Blood samples 
could be obtained bv gentle traction with a 
syringe on the left. On the right, samples 
were most often obtained bv allowing the 
blood to drip freely from the catheter into 
a test tube. A sample was also obtained 
from the vena cava below the level of the 
renal veins. These samples were analvzed 
for two or more of the following corticoids: 





FIG. I. Accessory hepatic vein. Incorrect catheter 
placement. Test injection opacifies several hepatic 
veins and causes a parenchymal blush. The cathe- 
ter entered an accessory hepatic vein which is not 
rare since these branches enter the inferior vena 
cava adjacent to the adrenal vein. Some transient 
pain accompanies adrenal vein injections, while the 
patient is rarely aware of hepatic venous injec- 
tions. 


* From the Departments of Radiology and Medicine of the Mount Sinai Hospital and Mount Sins Sx hool of Medicine of the City 


University of New York, New York. 
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Fic. 2. Normal adrenal venograms. (4) Right. There is a parenchymal blush as well as filling of venous 
tributaries. Opacification of several communicating renal capsular branches (arrows) is seen. Normal 
location, size and shape of the gland are demonstrated. (B) Left in another patient. The left adrenal is 
normally larger than the right. The extent and shape of the gland are demonstrated by the branching 
tributaries (arrows). The left adrenal is also more anterior and medial in its relation to the kidney and 
extends towards the renal hilum. There is opacification of communicating renal capsular (RC) and phrenic 


(Ph) veins. 


cortisol, aldosterone, androstenedione, tes- 
tosterone, dehydro-epiandrosterone sul- 
phate and androsterone sulphate. Of these 
hormones, assay of cortisol and aldosterone 
has proved to be of the greatest clinical 
value. Aldosterone assay has been of critical 
importance in the evaluation of patients 
with primary hyperaldosteronism. Cortisol 
is a useful "marker" confirming the fact 
that one has obtained adrenal venous blood. 

Catheterization of the right adrenal was 
attempted in 77 patients and was successful 
in 72. Catheterization of the left adrenal 
was attempted in 78 patients and was suc- 
cessful in 72. Seven ot the failures occurred 
in the first 14 patients studied. 

Patients discussed in this paper fall in the 
following groups: (1) Cushing'ssyndrome— 
22 patients; (2) virilization—15g patients; 
(3) primary aldosteronism—10o patients; 


(4) pheochromocytoma—s patients; (5) 
gynecomastia—17 patients; (6) miscella- 
neous— 11 patients. 


ROENTGENOGRAPHIC FINDINGS 


The right adrenal vein is quite short and 
drains directly into the vena cava at the 
level of Trr-12 in the majority of cases. 
Rarely, this vein may join an accessory 
hepatic vein before entering the vena cava. 
This central vein drains the gland after it 
receives fine branching tributaries (Fig. 
2/1). Collateral branches are often opacified 
which connect with the inferior phrenic, 
renal capsular and other retroperitoneal 
veins. In most cases, the right gland has the 
general shape of an equilateral triangle. 
Postmortem injection studies have shown 
some convexity to the medial border of this 
gland in as high as 81 per cent of cases.? 
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lrc. 3. Hyperplasia. (4) A parenchymal blush (arrows) in this hyperplastic gland demonstrates generalized 
enlargement and increased convexity of the glandular contours. Several communicating retroperitoneal 
veins are also opacified. (B) The increased size of the gland is outlined by parenchymal (small arrows) and 
periadrenal veins (large arrows). There is also increased separation of intraglandular tributaries (small 


arrows) confirming hyperplasia. (4 reproduced with permission of Ann. Int. Med.) 


Thirty-four per cent of these patients had 
more than 1 convex right adrenal border. 

On the left, the central vein is larger and 
drains into the superior aspect of the renal 
vein near the left pedicle of the superim- 
posed vertebral body (Fig. 2.5). The large 
central vein usually receives the inferior 
phrenic vein before it enters the renal vein. 
Other collateral connections to renal, renal 
capsular, ascending lumbar, splenic and 
other retroperitoneal veins mav be seen. 
The normally larger left gland has a leaf. 
like shape with a tendency to generalized 
convexity. The triangular shape seen on the 
right is less common on the left. 

The shape of the gland is of importance in 
the diagnosis of hyperplasia. It has been 
shown that hyperfunctioning glands are not 
necessarily enlarged either roentgenograph- 


ically or at surgery.!* Nevertheless, it has 
been our experience that hyperplastic glands 
often have an increased convexity (Fig. 


34). This change in appearance is obvi- 


ously more easily assessed on the right, 
where a triangular appearance is more con- 
sistently seen in normals, 

The normal ranges for size have been es- 
timated by measuring areas of glands from 
roentgenograms.? On the right, the mean 
area 1s 7.5 cm.?, while on the left, it is 9.0 
cm.*. The apparent size of a gland from a 
venogram obtained zz vivo will be a reflec- 
tion of the degree of reflux. Obviously, in- 
adequate filling of the venous system will 
make the gland appear smaller. 

In addition to size and shape, the appear- 
ance of the intraglandular branching pat- 
tern may help in the diagnosis of hyper- 
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plasia. Increased separation of these branches 
occurs as the parenchyma hypertrophies 
(Fig. 5.5). Using the criteria of size, shape 
and intraglandular branching pattern, a 
diagnosis of hyperplasia was made in 8 of 
17 of our patients with Cushing's svn- 
drome due to adrenal hyperfunction. 

The venographic appearance of adrenal 
tumors is a reflection both of their vascu- 
larity and the degree of reflux into the 
lesion. For example, one aldosteronoma 
studied appeared quite avascular on an 
initial injection. A second injection with the 
catheter tip in better position demonstrated 
a vascular adenoma (Fig. 4, 4 and B). 

It was not possible to differentiate benign 
and malignant tumors in the patients with 
Cushing’s syndrome on the basis of their 
venographic appearance. As with the pa- 
tient with the aldosteronoma shown in Fig- 
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ure 4, 7 and B, the apparent vascularity of 
the malignant and benign tumors associ- 
ated with Cushing's syndrome was also re- 
lated to the degree of reflux obtained dur- 
ing venography. One patient with a car- 
cinoma had several satellite nodules found 
at surgery that were not demonstrated bv 
venography. This was a reflection of the 
fact that the nodules did not drain into the 
main adrenal vein and hence were not 
opacified by this method. In 1 patient with 
a carcinoma, a well developed plexus of 
veins was seen at the inferior margin of the 
mass providing additional drainage of the 
tumor (Fig. 5). This was not seen in any 
other tumor of this series and its signifi- 
cance is not clear. 

The size of the lesion 1s of interest since 
aldosteronomas are usually small when de- 
tected. We found a range of 0.7-2.5 cm. in 
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FIG. 4. Aldosteronoma, right. Relation of degree of reflux to apparent vascularity of a lesion. (4) Oblique 
view with catheter tip positioned laterally. There is poor filling of the adrenal venous system with con- 
siderable flow into the vena cava (VC). A circumferential vein outlines the tumor giving the appearance 
of a relatively avascular mass (arrow). (B) Same oblique view with catheter tip oriented along the long 
axis of the adrenal vein. The true vascular nature of the tumor is now well demonstrated by visualization 


of tumor vessels (arrows). 





Frc. 5. Cushing's syndrome due to adenocarcinoma. 
A single round mass is demonstrated. An un- 
usually well developed plexus of veins drains the 
inferior margin of the tumor (arrow). 


10 cases, while 5 tumors causing Cushing’s 
syndrome ranged from 2.5 to 5.2 cm. 

The adrenal cortical tumors tend to dis- 
place adjacent veins and often appear well 
circumscribed as a result (Fig. 6). The 
pheochromocytomas studied by venog- 

raphy appeared less well circumscribed 
even though these lesions were histologi- 
cally benign and noninvasive. It was pos- 
sible to identify a residual normal triang- 
ular cap of cortical tissue at the superior 
aspect of these medullary tumors (Fig. 7). 
Roentgenographic differentiation of these 
neoplasms i IS iore only of academic inter- 
est since the clinical syndromes associated 
with cortical and medullary tumors are 
quite different. 


Il. CUSHING'S SYNDROME 
The clinical diagnosis of Cushing’s syn- 
drome is usually further supported bv 
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urine analysis of 17-hydroxicorticoids, cor- 
tisol secretion rates and 11-deoxy cortisol 
secretion rates. In addition, the dexa- 
methasone suppression test was used to dif- 
ferentiate patients with hy perfunction from 
those with tumors. The endocrine work- up 
gives a good indication of whether hyper- 
function or neoplasm is present. The veno- 
graphic procedure confirms the diagnosis 
and lateralizes the lesion. Five of 22 pa- 
tients with Cushing’s syndrome had tu- 
S demonstrated by adrenal venography 
(Table 1). Three of these neoplasms were 
malignant. In each case a single round mass 
was demonstrated. Although the vascular 
pattern did not make differentiation of 
benign and malignant lesions possible, 
malignancy is often suspected on the basis 
of the rapid onset of clinical findings and 
the laboratory work-up. 

The remaining 17 patients with Cush- 
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l'iG. 6. Cushing's syndrome due to adenoma. The 
mass is well circumscribed by peripheral veins 
(arrows). The vascular nature of the lesion is well 
demonstrated by numerous small tumor vessels. 
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po 


g cem.) 


| Tumor Left adrenal adenoma (2.5 cm.) 





NL ' Round encapsulated mass with three adjacent 
nodules (0. 3.5 cm.); adrenal carcinoma; re- 
currence 14 years later 


3. HAL | F o; 44 Single tumor | 
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| | recurred 2 years later 
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Obesity, hypertension, carbohydrate intolerance 


NL | Enlarged sella turcica; suprasellar extension of 
| neuroectodermal tumor 
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7. Pheochromocytoma. The tumor is poorly 
demarcated but demonstrated by peripheral drain- 
ing and tumor veins (large arrows). A group of 
normal veins indicate the outline of a cap of nor- 
mal intact cortex at the superior aspect of the 
tumor (smal! arrows). 


lic, 


ing's syndrome had bilateral adrenal hyper- 
function. This hyperfunction was associ- 
ated with Cushing's disease in 15 patients. 
One patient had an associated suprasellar 
tumor and one had a pancreatic carcinoid 
responsible for the adrenal hyperfunction. 
As noted earlier, an adrenal gland may ex- 
hibit increased function without being en- 
larged roentgenographically or at surgery. 
Softer ef al." reported enlarged adrenals by 
weight at surgery in only 11 of 24 patients 
with adrenal hyperfunction and Cushing’s 
syndrome. Thus, it is not surprising that 
the glands were considered to be hyperplas- 
tic roentgenologically in only 8 patients 
and of normal size in 9 patients in this cur- 
rent series, One of the important benefits of 
demonstrating the hyperfunctioning gland 
adequately is that a tumor is excluded, 
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making nonsurgical treatment a more con- 
hident course for the clinician, 


2. VIRILIZATION 


Hirsutism and menstrual abnormalities 
are not uncommon symptoms. However. 
underlying adrenal pathology as a cause is 
rare. For this reason, we have restricted 
venographic evaluation of females with 
virilization to those who have developed 
these findings after puberty and in patients 
with elevated urinary 17-ketosteroids not 
suppressed by dexamethasone. The 15 pa- 
tients with virilization selected for study 
presented with oligomenorrhea and amenor- 
rhea as well as hirsutism. Some patients 
also demonstrated acne, hypermuscularity 
and clitoral hypertrophy. Three patients 
in this group had adenomas. These tumors 
were indistinguishable roentgenographically 
trom those causing Cushing’s syndrome 
(Fig. 8). Resection of the tumor in 1 pa- 
tient, a 17 vear old girl, was followed by the 
menarche 1 month after resection. Three 


b 


Fic. 8. Virilizing adenoma. A single round mass is 
demonstrated (arrows). This lesion is roentgeno- 
graphically indistinguishable from the adenomas 
associated with Cushing's syndrome, 
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patients had congenital adrenal hyper- 
plasia due to 21-hydroxylase deficiency. 
Their glands appeared generally enlarged 
at venography. One of the patients in this 
group with idiopathic hirsutism and ame- 
norrhea also had adrenals that appeared 
enlarged by venography. The remaining g 
patients had normal appearing adrenals. 

Blair and Reuter! studied a group of 50 
women with virilization. They reported 
roentgenographic changes with hypertrophy 
in 11, There 1s ongoing research to deter- 
mine the source of the increased androgen 
production in females with virilization by 
combined collection of blood from adrenal 
and ovarian veins. 


3. PRIMARY HYPERALDOSTERONISM 


The 10 patients in this group presented 
with the classical findings of hypertension 
and hypokalemia. Excessive aldosterone 
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production and suppressed plasma renin 
activity were also demonstrated. All pa- 
tients were studied roentgenographically 
and the last 8 had adrenal vein aldosterone 
concentrations measured by the method 
previously reported.” Each of the 10 pa- 
tients in this group had a solitary aldo- 
steronoma at surgery (Table i1). Following 
resection, there was a rapid return of elec- 
trolvte abnormalities to normal and a grad- 
ual decrease in blood pressure. Venographic 
demonstration of the tumor was unequivo- 
cal in 6 of the 10 patients (Fig. 9). In 1 
patient the left gland was thought to be 
abnormal roentgenographically, but the 
contour of the tumor was not demonstrated 
with confidence. In 1 patient the right side 
was obscured by extravasation and the left 
was thought to be abnormal. However, 
adrenal blood assay correctly localized the 
tumor to the right side as confirmed bv 





























































































































TABLE II 
PRIMARY ALDOSTERONISM: VENOGRAPHY AND ALDOSTERONE ASSAY 
C Adrenal Venography | Adrenal 
as . | "ewe "-— 
E Age Sex diese ae Aldosterone | Surgical Findings 
dies Right Left Assay | 
I. A.F 49 IE NL Tumor | Left tumor Left adenoma (1.0 cm.) 
3. Bub 40 F NL | Tumor Left tumor Left adenoma (1.2 cm.) 
— = -— -— | = — — — - 
3. M.P 49 | F NL Tumor | Left tumor Left adenoma (1.3 cm.) 
v E] | mM Vu | ry. um , = | ' . i , ^ 
As Dx. | $0 M l'umor and O | X Right adenoma (0.7 cm.) 
| minimal 
extravasation 
£, EWR 36 I’ — | Extravasation | Possible Right tumor Right adenoma (2.3 cm.) 
tumor 
6 0,5, 61 M | NL NL Right tumor Right adenoma (1.1 cm.) 
"5, mU. 70 M NL Tumor Left tumor Left adenoma (0.7 cm.) 
8. RS. 53 | M | NL Tumor Left tumor Leftadenoma (2cm.) 
g. M.C 49 F Tumor NL Right tumor Rightadenoma (1.8 cm.) 
10. M.L 66 M O Removal at X Right adenoma 
time of 
| nephrectomy 








NL= Normal; o= Not successful; X= Assay not performed. 











Um 
ae | 
to 


7 mm. tumor is 
There is extravasation at 


A single 7 


Aldosteronoma. 
demonstrated (arrows). 
the superior aspect of the gland (Ex). 


FIG: 9. 


bilateral adrenal exploration. In 1 patient 
catheterization of the right adrenal vein 
was inadequate, but the presence of the 
tumor was known, since the opposite adre- 
nal had been previously resected at the 
time of nephrectomv for a renal neoplasm. 
One patient had apparently normal glands 
at venography, but a tumor was nonethe- 
less localized to the right side by aldoster- 
one assav of the adrenal venous blood and 
confirmed at surgery. 

In all our patients undergoing successful 
catheterization, the tumor was correctly 
localized bv aldosterone assay of the adre- 
nal venous blood. The concentration of 
aldosterone was 20 to 107 times greater on 
the side of the tumor as compared to the 
normal side. Thus, analvsis of the blood 
sample 1s a more reliable means of localiz- 
ing the lesion than demonstration by ven- 
ography. This has been the experience of 
other workers who report between 57 and 
80 per cent success in demonstrating the 
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side of the lesion by venography. Horton 
and Finck* were able to assign the correct 
side by adrenal venous blood assay in all of 
I4 patients with aldosteronomas, while 
Kahn et al were successful in 10 of 12 pa- 
tients. We recommend routine collection 
of adrenal blood samples just prior to film- 
ing. In this way, the important blood sam- 
ple is available for analysis in the event of 
extravasation or a technically poor study. 


4. PHEOCHROMOCYTOMA 


Five patients with this tumor have been 
studied by adrenal venography. In 3 cases 
the lesion was demonstrated on the right 
side. [In 2 patients the adrenals were normal 
roentgenographically and proved not to be 
the site of the lesion. Since these tumors 
may arise in chromaffin tissue in extraadre- 
nal locations, angiographic evaluation of 
these patients cannot be considered com- 
plete unless aortography and appropriate 
selective arteriography are performed. This 
is particularly so since these lesions may be 
multiple. This point is best illustrated by 
I of our patients who had seven extraadre- 
nal pheochromocy tomas removed. One was 
in the posterior mediastinum, 1 was in the 
cervical prevertebral region and 5 were 
paraaortic in location. 

As with arterial evaluation of these pa- 
tients, appropriate monitoring of pulse rate, 
blood pressure and medication with phento- 
lamine (regitine) is mandatory. No com- 
plications occurred during arteriography or 
venography in the patients we have studied 
using these precautions. 


5. GYNECOMASTIA 


Seventeen men with this finding were 
studied by venography. No tumors were 
discovered. This is not surprising since 
feminizing adrenal tumors are quite rare.’ 
One 17 year old boy was thought to have 
adrenals that were roentgenographically 
enlarged. All of the remaining patients in 
this group had normal appearing glands. 
Five of the patients had Klinefelter’ s syn- 
drome. Adrenal venous blood samples were 


Vot. tig, NO. 3 
collected and assays of appropriate hor. 
mones performed. 


6. MISCELLANEOUS 


In this group of 11 patients, venography 
demonstrated a left adrenal tumor in a 60 
vear old man with hypertension and nor- 
mal serum electrolytes. This patient was 
thought to have a nonfunctioning adrenal 
tumor, but refused further evaluation or 
streical exploration. À 36 vear old woman 

with obesity, cyclic ae and hyperten- 
sion was thought to have roentgenogr raph- 
ically enlarged adrenals. The remaining pa- 
tients in this group included 4 patients with 
essential hypertension and hypokalemia 
that proved to be due to diuretic adminis- 
tration. A male with congenital adrenal 
hyperplasia, 1 patient with Turner's syn- 
drome (XQ), and 2 patients with obesity of 
unknown origin were also studied. One pa- 
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tient with metastatic carcinoma of the 
breast was studied prior to possible trans- 
catheter adrenal ablation (Table 111). 
DISCUSSION 

Cortical tumors responsible for Cush- 
ing's syndrome and virilization as well as 
pheochromocy tomas are often large enough 
to be demonstrated bv conventional roent- 
genographic techniques. Arteriography and 
venography are useful in confirming the 
presence of a lesion, demonstrating its 
blood supply, and establishing the presence 
of a contralateral normal gland. We preter 
venography in these patients because mor- 
bidity has been low and, in addition, blood 
samples can be obtained for study from 
normal and abnormal glands as well as from 
the vena cava and gonadal veins. For these 
reasons, venography is useful as both a 
clinical and investigative procedure. 
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Case | Sex | Age 
NO. | 
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NL Tumor 
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The importance of demonstrating the 
small adenomas usuallv encountered with 
primary hyperaldosteronism is well docu- 
mented.^*1^ Since these lesions are small, 
they may be difficult to locate at surgery 
and, in addition, one would want to avoid 
bilateral exploration if possible. An in- 
creased incidence of extravasation associ- 
ated with aldosteronism has been reported 
and it has been suggested that there is a 
possible increased fragilitv of the veins 
associated with this condition.?? We had 2 
cases of extravasation in 10 patients with 
aldosteronism studied by this technique 
(Fig. 9). 

It may be difficult to demonstrate these 
tumors which may be quite small (0.7~2.3 
cm. in our series) and thus may be missed 
unless good reflux throughout the par- 
enchyma is obtained. The challenge to 
document a lesion 1s basic to the radiolo. 
gist, but nonetheless may not be worth the 
added risk of extravasation, as hormone 
assay of adrenal blood is more reliable and 
less dangerous. The adrenal veins in pri- 
mary hvperaldosteronism may or may not 
be more fragile, but aggressive angio- 
graphic evaluation by the radiologist is not 
warranted. À good argument can be made 
for minimal filming and maximal blood 
sampling in patients with primary aldo- 
steronism. Kahn ef al’ report 9$ ger cent 
accuracy in a combination of adrenal ven- 
ography, arteriography and assay of adre- 
nal venous blood. Thus far, we have had 
100 per cent success in localizing the lesion 
by adrenal blood assay, when adequate 
blood samples were obtained. Our plan is 
to withhold arteriography for cases with 
negative venograms and equivocal aldo- 
sterone assay. 

We have had no evidence of hypoadre- 
nalism or regression of clinical or biochemi- 
cal abnormalities in the 5 patients who had 
extravasation in this series.! Two of these 
patients had aldosteronomas on the side of 
the extravasation. The other 3 patients 
proved to have no demonstrable adrenal 
pathology. In all 5 cases, flank pain accom- 
panied the leakage of contrast material. 
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This pain was severe and long lasting in 
only t case. 


SUMMARY 


Adrenal venography in a series of 8o pa- 
tients was useful in demonstrating the cor- 
tical tumors associated with Cushing’s syn- 
drome and virilization. Eight of 17 patients 
with Cushing's svndrome due to adreno- 
cortical hyperfunction had roentgenograph- 
ically enlarged glands. 

This technique was successful in roent- 
genographically demonstrating 6 of 10 tu- 
mors associated with primary aldosteron- 
ism. The lesion was correctly lateralized in 
all patients who had assay of adrenal ven. 
ous blood performed. 

Phenochromocytomas may also be dem- 
onstrated by this technique but aortog- 
raphy and selective arteriography must also 
be performed since these tumors may be 
extraadrenal. 


Harold A. Mitty, M.D. 
Department of Radiology 
Mt. Sinai Hospital and 

Mt. Sinai School of Medicine 
The City University of New York 
New York, New York 10029 


We wish to thank Dr. Bernard S. Wolf 
for his helpful suggestions in the prepara- 
tion of this paper. 
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DIAGNOSIS OF ADRENAL CYSTS UTILIZING THE 
PRINCIPLE OF TOTAL BODY OPACIFICATION* 


by DAVID J. KURTI, M.D., and SURESH K. PATEL, M.D. 


CHICAGO, ILLINOIS 





DRENAL cysts are rare pathologic 

^ entities and are seldom diagnosed pre- 
operativelv, unless the cvst wall is calci- 
fied.'? It is important to differentiate adre- 
nal cysts from adrenal neoplasms in the 
preoperative evaluation of suprarenal masses, 
because often bilateral or more extensive 
adrenal gland exploration will be needed 
when endocrine secreting neoplasms are 
suspected.? 

In this communication we wish to report 
2 cases of noncalcified adrenal cysts, cor- 
rectly diagnosed preoperatively utilizing 
the principle of total body opacification. 

TECHNIQUE 

A test tomogram is first taken, and this 
is inspected for position and technique. The 
contrast material is rapidly infused. We 
employ 3oo cc. Reno-M.Dip (Squibb) 
which supplies 42.3 grams of iodine. After 
4 to ł of the bottle has been infused, to- 
mography is performed in the anteropos- 
terior projection. Single films rather than 
book cassettes are emploved because of 
better detail and quality. Oblique and 
lateral tomograms are taken if indicated. 


REPORT OF CASES 


Case r. (Fig. 1, 4-D.) This 43 year old white 
female was admitted for the evaluation of a 
several year history of intermittent hyperten- 
sion associated with flushing, palpitations and 
headaches. An excretory urogram at the refer- 
ring hospital showed a right suprarenal mass. 
Multiple VMA collections were confusing, being 
normal 3 times and borderline elevated twice. 
However, none of the VMA collections were 
performed while the patient was having a hy- 
pertensive paroxysm. 

Aortography and renal arteriography re- 
vealed an avascular mass superior to the right 
kidney displacing it inferiorly. No evidence of 


pheochromocytoma was seen in the abdomen or 
pelvis. Right adrenal venography was at- 
tempted but the right adrenal vein could not 
be catheterized. 

Tomography of the mass during the intusion 
of meglumine diatrizoate revealed that it was 
homogeneously radiolucent. A paper thin wall 
was identified. A diagnosis of right adrenal cyst 
was made and this was confirmed at surgery. 


Case it. (Fig. 2,,7-C.) This 60 year old white 
male was 6 years post laryngectomy for carci- 
noma of the larynx and was admitted for evalu- 
ation of back pain of several months’ duration. 
Rib roentgenograms revealed the presence of a 
left upper quadrant mass. The excretory urog- 
raphy demonstrated displacement of the left 
kidney inferiorly. Arteriography was per- 
formed and revealed the mass to be avascular. 
Selective left inferior adrenal arteriography 
demonstrated splaving of the intra-adrenal 
branches around a large mass. No abnormal 
vessels were seen. The total body opacification 
showed a mass which was homogeneously radio- 
lucent and also demonstrated a thin wall. A 
diagnosis of left adrenal cyst was made and this 
was confirmed at surgery. 


DISCUSSION 


Total body opacification during intra- 
venous urography was first described by 
O'Connor and Neuhauser in 1963.° Since 
that report, its usefulness in Pediatric 
Radiology has been well recognized.’ 
Total body opacification in adults with 
high dose infusion pyelography was de- 
scribed by Becker! in 1967 to visualize 
hypoplastic and hvdronephrotic kidnevs. 
Since that time, there have been only a few 
reports which indicate the usefulness of this 
technique in evaluating abdominal masses 
in adults.** 

Total body opacification is the roent- 
genologic phenomenon in which the entire 





* From the Department of Diagnostic Radiology, Rush-Presbyterian-St. Luke's Medical Center, C hicago, Hines. 
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vascular compartment is opacified with lesions are therefore rendered radiolucent 
iodine-laden blood following intravenous as compared to the surrounding tissue filled 
Injection of contrast material. Avascular with iodine opacified blood. Lesions in 





ic. 1. Case 1. (4) Excretory urogram demonstrates a right suprarenal mass with flattening of the upper 
pole and minimal downward displacement of the right kidney. (B) Arterial phase of flush aortography 
reveals no evidence of tumor vessels in the right suprarenal area. (C) Delayed film from aortography 
shows no staining in the suprarenal mass. The cyst walls cannot be seen. (D) Tomogram during the infu- 
sion of Reno-M-Dip reveals the suprarenal mass to be homogeneously radiolucent and a thin cyst wall 
(arrows) is clearly seen. 
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lic. 2. Case m. (4) Preliminary roentgenogram from excretory urography demonstrates displacement of 
the left kidney inferiorly. The arrows indicate the upper pole of the left kidney. (5) Left inferior adrenal 
arteriogram demonstrates splaying of the intra-adrenal branches by a large mass. Arrow indicates the left 
inferior adrenal artery. (C) Tomogram during total body opacification clearly demonstrates a thin wall 
(arrows) and homogeneous radiolucency of the mass, proving its cystic nature. 


which diminished or absent vascularity 
enables them to be visualized as lucent 
areas include cyst and cavity formation, 
hemorrhage, abscesses, areas of necrosis or 
infarction and fluid accumulation. 

Very often, without tomography, the 
total body opacification effect can be seen 
on roentgenograms. Bowel walls and vascu- 
lar structures such as the liver, spleen, or 
uterus are often faintly opacified; however, 
with the use of tomography, excellent de- 
tail of these structures may be obtained. 
This is particularly true of avascular areas 
which are rendered radiolucent compared 
to the surrounding tissues. 

Preoperative diagnosis of adrenal cysts 
is often difficult. A recent report cited 220 
cases of which only 17 were correctly diag- 
nosed preoperatively; the majority were 
found incidentally at operation or autopsy.’ 

Roentgenographically, the plain film of 


the abdomen may demonstrate a soft 
tissue mass. The presence of a thin curvi- 
linear laminar calcification at the periphery 
of a soft tissue mass in the suprarenal area 
is strongly suggestive of a benign adrenal 
cyst.!° Unfortunately, this curvilinear cal- 
cification is usually absent. On excretory 
urography, there is downward displace- 
ment and rotation of the kidney. 

Adrenal angiography should permit a 
definitive diagnosis in most cases. Arteri- 
ography demonstrates absent tumor ves- 
sels and the stretching of arteries over an 
avascular mass. However, because of the 
varlable arterial supply to the adrenals, 
this examination can be time consuming 
and difficult. Adrenal venography allows 
excellent visualization of the architecture 
of the adrenal glands. Again, there may be 
considerable difficulty in catheterizing the 
adrenal veins, particularly on the right. 
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The technique of total body opacification 
offers a simple examination with no more 
morbidity than a routine excretory urog- 
raphy. The wall of the cyst is easily identi- 
fied. The wall is smooth and regular and 
usually quite thin. The contents of the mass 
are homogeneously radiolucent. 


SUMMARY 


Adrenal cysts are rarely diagnosed pre- 
operatively, unless the cvst wall is calcified. 

The technique of total body opacification 
when combined with tomography is useful 
in evaluating avascular suprarenal masses. 
The cyst will appear homogeneously radio- 
lucent and a paper thin cyst wall will be 
identified. 

Two cases of adrenal cysts are reported, 
where the diagnosis was made preopera- 
tively. 


Suresh K. Patel, M.D. 

Department of Diagnostic Radiology 

Rush-Presbyterian-St. Luke’s 
Medical Center 

Chicago, Illinois 60612 
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ARTERIOGRAPHY IN TRAUMA OF 
THE EXTREMITIES* 


By CHALIOW PIYACHON, M.D., and SILLAWAT ARTHACHINTA, M.D. 


BANGKOK, THAILAND 


A A PHY has been used in 
recent vears more frequently in the 
management of vascular trauma, 0 9 11H 
Ischemia and gangrene of the extremities 
due to vascular injury may be recognized 
clinically; however, the local and peripheral 
signs of gangrene are occasionally atypical. 
Clinical differentiation between arterial 
thrombosis, spasm and laceration may not 
be possible. Furthermore, pseudoaneurysm 
and arteriovenous fistula may simulate 
abscess. t1 Distal arterial pulses may be 
present despite arterial laceration.” 

These facts support the need for arterio- 
graphv. Demonstration of the lesion and 
collateral circulation is undoubtedly verv 
helpful for proper treatment. 

The purpose of this communication 1s to 
describe the arteriographic findings and to 
discuss their use in the management of 
vascular trauma of the extremities. 


MATERIAL 

The material consists of 17 cases studied 
at Chulalongkorn Hospital during 1968- 
1971. The patients were divided on the 
basis of clinical presentation into 2 groups: 
emergency and non-emergency groups 
(Table 1). Gun-shot wounds and car acci- 
dents were the most common causes of 
trauma, occurring in 7 and 6 cases, respec- 
tively. Other causes were cut wounds from 
glass puncture and dog bites. 

There were 10 patients in the emergency 
group. These patients had clinical signs of 
ischemia, pulse deficit and threatened gan- 
grene. Clinical differentiation between ar- 
terial disruption and compression was 
dificult in some patients. 

In the non-emergency group, either 
pseudoaneurysm or arteriovenous fistula 
was suspected as the causative lesion. The 


Tance I 


SUMMARY OF THE ARTERIOGRAPHIC FINDINGS 





Emergency Group Cases 
1. Arterial thrombosis 
Secondary to-—contusion | 
—-intimal tear l 
—subintimal hematoma l 
2. Complete arterial transection 1 
3. Arterial ligation | 3 
4. Arterial compression | j* 
5. Pseudoaneurysm, arteriovenous fistula | 
and arterial ligation | 
Total | IO 
Non-Emergency Group Cases 
|, Pseudoaneurysm rs 
2. Arteriovenous fistula 2 
lota] = 
* The case shown in Figure 2 was not included, 
patients usually presented with post- 


traumatic swelling and appeared at the 
hospital between g davs and 1 month after 
the injuries. Bruit was noted in all cases 


except 2 with very small lesions. The 
group was comprised of 7 cases. 
ROENTGENOGRAPHIC FINDINGS AND 
THEIR ASSESSMENT FOR 
MANAGEMENT 
Trauma to the arteries from various 


causes may produce contusion of the artery 
with resultant spasm, intimal and medial 
injury, or thrombosis. Trauma may cause 
arterial laceration, complete transection, 
arteriovenous fistula, pseudoaneurysm or 
arterial compression by soft tissue edema 
or hemorrhage. 

Soft tissue swelling or mass, fracture or 


* Prom the Department of Radiology, Chulalongkorn University and Chulalongkorn Hospital, Bangkok, Thailand. 
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bullet fragments may be observed on the 
plain roentgenogram (Fig. 54). 

The arteriographic findings are listed in 
Table r. 

In 2 cases of complete transection of 
the arteries, abrupt termination of the 
contrast medium column was seen on the 
arteriogram (Fig. 1). At surgery, complete 
transection and spasm, with a small seg- 
ment of thrombosis, were found. 

In traumatic thrombosis, arteriography 
demonstrated a blockage of the flow of the 
contrast medium. The intimal flap, proxi- 
mal or distal end of the thrombus, was 
identified in 2 cases where a convex or 
polypoid filling defect occurred in the con- 
trast medium column (Fig. 2). Intimal 
tear was noted in 1 case and subintimal 
hematoma was found in the other case at 
surgery. In another case thrombosis was as- 
sumed to have developed following arterial 
contusion. Arterial repair and/or graft 
surgery were done successfully in these 
patients. 

The arteries were ligated in 3 cases as a 
first aid procedure. Abrupt termination of 
the contrast medium column was demon- 





lic. 1. Complete transection of the popliteal artery 
(arrowhead), secondary to comminuted fracture of 
the distal femur. Above knee amputation was 
performed. 
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lic. 2. Traumatic thrombosis of the popliteal artery. 
Polypoid filling defect (lower arrowhead) in the 
contrast medium column representing intimal 
flap, resulting in blockage of the flow and throm- 
bosis distally. Compression of the popliteal artery 
(upper arrowhead) is noted from soft tissue edema. 


strated; collateral circulation to fill the 
arteries distally was also seen (Fig. 3). Sta- 
tionary waves were noted in the proximal 
arterial segment in 2 cases (Fig. 3). The 
exact sites of the ligation were demon- 
strated; without arteriographv this could 
not have been possible. 

Figures 2 and 4, .7 and B, show extrinsic 
pressure effects on the popliteal artery 
causing arterial compression. Bleeding into 
the soft tissues was demonstrated by evi- 
dence of extravasation of the contrast 
medium (Fig. 4, 4 and B). Clinically sus- 
pected arterial disruption could be ex- 
cluded. 

There were 5 cases of pseudoaneurysm, 
varving from a few centimeters to several 
centimeters in size. Laceration of the 
arterial wall was demonstrated (Fig. 58). 
Extraluminal collection of contrast mate- 
ral was seen, with prolongation of the 
opacification of the sac (Fig. 6, 4 and B). 
The size of the lesion was estimated by the 
soft tissue mass and the adjacent vascular 
displacement. 





lic. 3. Ligation of the femoral (upper arrowhead) 
and popliteal (lower arrowhead) arteries. Note the 
collateral circulation filling a ligated segment of 
the popliteal artery and the stationary waves in 
the femoral artery. 


Arteriovenous fistula was demonstrated 
on the arteriogram by observing filling of 
the veins almost at the same time as the 
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arteries. Site, extent and size of the lesion 
were well depicted. Associated pseudo- 
aneurysm was present in 1 case in our 
series (Fig. 7, Æ and B). In this patient, 
ligation of the artery was done before ad- 
mission. 

DISCUSSION 

In our series, the patients were divided 
on the basis of clinical presentation, into 2 
groups: those with suspected arterial dis- 
ruption; and those with suspected arterio- 
venous fistula or pseudoaneurysm. 

In the first group all of the patients had 
signs of ischemia or threatened gangrene. 
Arteriographies were performed to estab- 
lish a more accurate diagnosis, since the 
clinical signs of ischemia are sometimes 
atypical and do not reflect the true condi- 
tion. Clinical differentiation of arterial 
spasm, thrombosis or laceration following 
skeletal trauma is not always possible." 

The sites, size and extent of the lesions 
were demonstrated as well as the collateral 
circulation. Differentiation between ar- 
terial compression and disruption was made 
by arteriography in our cases. 

Arteriographically, abrupt termination 
of the contrast medium column in an artery 





Fic. 4. (4) Arterial compression in a case with fracture of the mid tibia, result of a car accident. Compression 
of the popliteal artery (white upper arrowhead) and extravasation of the contrast medium into the soft 
tissue (black lower arrowheads) are observed. (B) More extravasation of the contrast medium into the 
soft tissue (black arrowheads) was seen in the late arterial phase. The patient had threatened gangrene 


of the leg. 
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Fic. 5. (4) A soft tissue mass is seen on the plain roentgenogram in a case of a pseudoaneurysm of the 
popliteal artery. (B) There is laceration of the popliteal artery with extravasation of the contrast medium 


and vascular displacement. 


may represent arterial ligation, thrombo- 
sis, or complete transection. A convex fill- 
ing defect in the contrast medium column, 
if present, is characteristic of thrombosis." 
In 2 cases out of 3, the arterial thrombosis 
was due to intimal injuries. It is our belief, 
that intimal tear or subintimal hematoma 
causes blockage of the flow, followed by 
thrombosis. 

In 2 cases of complete transection, 
abrupt termination of the contrast medium 


column was noted. This finding resulted 
from arterial spasm associated with throm- 
bosis which occurred after complete tran- 
section of the arteries. 

A crush injury may produce circumfer- 
ential compression, as reported by Curry 
and Howland.® Bassett and Silver! state 
that edema and hemorrhage within a closed 
compartment, when of sufficient magni- 
tude, may lead to compression of the ar- 
teries. Compression of the popliteal artery 





Fic. 6. (4) Extraluminal collection of contrast medium in a pseudoaneurysm of the axillary artery is seen, 
occurring after a bullet wound. (B) There is prolongation of opacification of the sac 6 seconds later. 
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lic. 


7. (4) A small pseudoaneurysm (middle arrowhead) originating from the femoral artery after a cut 


wound, requiring first aid ligation (upper arrowhead). Stationary waves are noted in the femoral artery. 
Collateral vessels filling the popliteal artery (lower arrowhead) are demonstrated. (B) Filling of the 
femoral vein (upper arrowhead) is seen 1 second later with better opacification of the pseudoaneurysm 
(middle arrowhead). Ligation of the popliteal artery (lower arrowhead) is noted. 


was well demonstrated in our cases: we be- 
lieve that extension of the leg exaggerated 
the compression in this patient. 

[n the second group, pseudoaneurvsm or 
arteriovenous fistula was suspected. The 
characteristic arteriographic findings of the 
2 lesions have been previously described by 
many authors. 

It has been mentioned that pseudo- 
fistula may 
simulate an abscess. One case of pseudo- 
aneurysm in our series had the appearance 
of an abscess. Pseudoaneurysm and arterio- 
venous fistula may present as a late com- 
plication of trauma.!?!3 However, Fomon 
and Warren* believe that hematoma leads 
to the formation of an arteriovenous fistula 
or pseudoaneurysm immediately, but rec- 
ognition of the lesion is late. Association of 
arteriovenous fistula and pseudoaneurysm 
is not uncommon.*:!! 

The peripheral pulses were normal in 4 
out of 7 cases of pseudoaneurysm and 
arteriovenous fistula. This is in agreement 
with the findings of Love and Braun," and 
Sacks.” 

The indications for arteriography in pa- 


aneurysm or arteriovenous 


tients with trauma to the extremities have 
been amply discussed.*!' In our experi- 
ences, arteriography is indicated in those 
patients who exhibit signs of ischemia, 
pulse deficit, suspected arterial disruption, 
or unarrested bleeding, and in those pa- 
tients who are suspected of having arterio- 
venous fistula or pseudoaneurysm. 

The clear demonstration of the lesions by 
arteriography proved to be helpful in the 
proper management of this group of pa- 
tients. Vascular reconstruction with re- 
storation of vascular continuity is a safe 
procedure.?:19 

CONCLUSION 


Arteriography was performed in 17 cases 
of vascular injuries of the extremities. 

The lesions were well demonstrated as 
well as their site, size and collateral circu- 
lation. 

Correct diagnoses were made, resulting 
In proper management. 


Chaliow Piyachon, M.D. 
Department of Radiology 
Chulalongkorn Hospital 
Bangkok, Thailand 
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TANDEM FILM CHANGERS FOR PERIPHERAL 
ANGIOGRAPHY* 


By DAVID B. HAYT, 
CHARLES J. BLATT, 


M.D., 
M. D., and STEPHEN H. ROBINSON, M.D. 


LOUIS A. PEREZ, M.D., 


BRONX, NEW YORK 


M ANY approaches have been used to 

provide an answer to the problem of 
satisfactory peripheral arter tography that 
would provide a reliable method of opacifv- 
ing all vessels from the abdominal aorta to 
the ankles in a standardized examination. 
Bi-plane special roentgenographic pro- 
cedure rooms can be utilized for peripheral 
angiography by placing the film changers 
in tandem in the anteroposterior projec- 
tion as described below. 

A biplane special procedure room 
equipped with at least 1 film changer which 
can be changed from its normal vertical 
position to a horizontal position, together 
with 2 tubes able to be centered over the 
changers in the horizontal position can be 
utilized. In our suite, two 14X14 inch cut 
film changers are ieilized in conjunction 
with a tiking roentgenographic table with 
image intensified fluoroscopy. (A non-tilt- 
ing, standard catheterization type roent- 
genographic table may also be used.) In ad- 
dition to the longitudinal excursion of the 
motor drrven table, a supplementary slid- 
ing plastic top provides additional excur- 
sion of the patient. Two separate roent- 
genographic generators and controls are 
emploved in our room so that it is possible 
to independently vary the roentgenograph- 
ic technique for each changer. In our par- 
ticular room the exposure sequence of the 
power injector and changers is controlled 
by a punch card system. This provides a 
greater economy of filming, with excellent 
timing, than with the usual multisequence 
timing methods. 


METHOD 


The 2 changers are placed in tandem 8 
inches apart. The 8 inch separation is 


necessary to provide sufficient overlap 
when the patient is moved for the second 
injection. Divergent magnification and con. 
sequent lack of overlap can be a serious 
problem at the junction between pelvis and 
thigh films because of the large separation 
between the vessels and the changer when 
the patient is in the anteroposterior pro- 
jection, such as with transfemoral aor togra- 
phy and peripheral arteriography. With the 
translumbar approach, of course, with the 
patient prone, divergent distortion and lack 
of overlap is much less of a problem. The 
basic system consists of filming of the pel. 
vis and the knees simultaneously with a 
single injection. The patient is then shifted 
11 inches cephalad, and a second injection 
is made filming the thighs and the lower 
ces The total coverage 2 this system 


tions consist a Te eru P renografin 60 per 
cent injected at a rate of 15 cc. per second. 
During the first injection the punch card 
programmer is set to expose ¢ films of the 
pelvis and 7 of the knees, with an appropri- 
ate sequence to provide 18 seconds of 
filming to the level of the trifurcation of 
the popliteal artery. 

During the second i injection 7 films of the 
thighs and 3 films of the jo leg are ex- 
posed for a total of 26 seconds of filming 
from the beginning of the i injection. A total 
of 27 films are therefore obtained during 

the E e. 


RESULDI 
The results so far have indicated that 
this program provides excellent reproduci- 
ble coverage without the necessity of mak- 


ing additional injections or change i in the 
program to individualize it for patients 
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Frc. 1. Patient in place for simultaneous filming of the lower abdominal aorta and arterial 
tree of pelvis, as well as the popliteal area and trifurcation. 


with varying circulation times. It is ap- 
propriate to both transfemoral catheter 
and needle procedures involving retrograde 
counter current flow to the level of the 
aortic bifurcation, and to translumbar 
aortography without modification. 


DISCUSSION 


Many methods have been used to pro- 
videreliable peripheral arterial visualization 
from the lower abdominal aorta through 
the lower legs. With an increasing interest 
in vascular grafting of small vessels, a 
reliable standardized method with a mini- 
mum of repeat injections is desirable. 

Briefly the following methods have been 
used: 

1. Single filming long leg cassette: This 
is the 36 inch or §1 inch variety and does 
not produce reproducible results with 
standardized parameters. 

2. Moving crane arteriography: A roent- 


genographic tube with a slit moves longi- 
tudinally and exposes each portion of a 
long leg cassette in succession. By speeding 
up the tube toward the end of the run, 
some compensation for decreasing thickness 
of the extremities occurs at the expense of 
proper timing of filming. 

3. Single film changers, stationary table 
technique: This usually requires 3 or more 
injections to perform a satisfactory study of 
the pelvis, thighs and knees. 

4. Intravenous aortography with moving 
table roentgenography, utilizing a single 
rapid film changer: This is of historic inter- 
est but it provides inadequate visualization 
of the peripheral vessels in many cases. 

5. Moving table arteriography with ra- 
dioactive triggering: Because of a difter- 
ence in circulation times between both legs 
in some cases, this method may not be 
entirely reliable. 

6. Moving table arteriography over a 
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Fic. 2. After an 11 inch cephalad shift of the patient there is simultaneous 


filming of the arterial tree of the thigh and lower le 


single film changer: Prolonged injection 
times and high volume injections have in- 
creased the reliability of this method. A 
compact power injector attached to the 
table is desirable to prevent the catheter 
from being pulled out while the table is 
moving. Fluoroscopic observation of a test 
bolus at the level of the knees increases 
reliability. 

7. Long leg cassette multiple film 
changer: This is a fairly reliable single 
injection method utilizing large volumes of 
contrast material slowly injected. A soffit 
in the ceiling or high ceiling mounted tube 
is necessary for adequate coverage of the 
cassette. Some changers suffer from magni- 
fication distortion on successive films. Often 
it is not possible to place the changer in 
such a position that the patient is easily 
fluoroscoped to check the catheter or 
needle position with test injections. 

Of the above, the motor driven pro- 


cer 
- 


grammed table top over a single film 
changer is probably the most popular 
proven method, and the multifilm long leg 
changer is probably the most reliable in 
producing a standardized examination with 
a single injection. The reliability increases 
with the size and duration of the injection. 
Quantities of contrast material up to 100 
cc. are used by arteriographers for these 
methods. Even so, reliability rate for pro- 
ducing a complete examination with a 
single standardized study is somewhere 
between 7o and 95 per cent. The tandem 
film changer 2 injection system can at least 
equal the reliability of the above specialized 
equipment for a standardized examination. 


CONCLUSION 


A tandem film changer system for periph- 
eral arteriography represents an adaptation 
of an existing bi-plane special procedure 
room to peripheral arteriography without 


Vic tig Nu. j 


the need for a separate long leg cassette 
changer or a programmed motor driven 
table top system. 

'The svstem produces results that are at 
least as reliable as those obtained with 
specialized equipment. 


David B. Hayt, M.D. 

Department of Radiology 

Misericordia Hospital Medical Center and 

Fordham Hospital Affiliation 

6oo East 233rd Street 

Bronx, New York 10466 
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NONSURGICAL TREATMENT OF POSTCATHETER- 
IZATION FEMORAL ARTERY OCCLUSION 
A NEW TECHNIQUE* 


By CLINTON SNYDER, M.D., and KURT AMPLATZ, M.D. 


MINNEAPOLIS, MINNESOTA 


RTERIAL thrombosis following retro- 
grade catheterization procedures has 
been an infrequent but serious complica- 
tion in humans over the past several de- 
cades. ^ In the literature, emphasis has 
been placed on prompt and adequate su rgl- 
cal correction of the problem. The fact that 
delay in therapy often occurs in surgical 
thrombectomy and that surgery may also 
have its own complications has made neces- 
sary a search for other means of approach. 
ing the problem. 

The increasingly widespread use of 
catheterization studies in recent vears has 
meant an accompanying increase in the 
absolute number of complications associ- 
ated with the procedure. Prevention of 
thrombosis is the ideal solution and has 
been approached in many ways by investi- 
gators, with partial success. Protective 
heparinization of patients was introduced 
by Murray over 30 years ago." Improve- 
ment in catheters through the use of new 
materials and the addition of catheter coat- 
ings has had the effect of diminishing 
thrombosis and embolization.':*? However, 
thrombosis of arteries is still an anticipated 
complication; and the patient must be in. 
formed of this possibility. Moore e£ a// cite 
à 1.2 per cent incidence of thrombosis 
requiring surgery in retrograde catheter 
studies. 

The purpose of this paper is to describe a 
new percutaneous nonsurgical thrombec- 
tomy method performed in the angio- 
graphic suite immediately following the 
diagnosis of arterial occlusion. The present 
study is confined to dogs except for 1 
human case. It is expected that the value 


* From the Department of Radiology, University of Minnesota 


of the method will be further demonstrated 
in humans in the future. 


MATERIAL AND METHOD 


Six large mongrel dogs were used in this 
study, their weights ranging from 15-19 
kilograms. All dogs were anesthetized with 
intravenous sodium pentobarbital (30 mg. 
per kg.). The animals were placed in the 
supine position on the fluoroscopic table, 
and percutaneous transfemoral introduc- 
tion of an 8 French polyurethane catheter 
was carried out. The tip of the catheter 
was placed in the upper descending aorta 
of each dog initially. At 10 minute inter. 
vals, the catheter was withdrawn to the 
extent that the tip reached the level of the 
aortic bifurcation. The tip was then ad. 
vanced again to the upper aorta. This 
maneuver served the purpose of stripping 
formed clot from the catheter and deposit. 
ing it near the arterial puncture site as pre- 
viously described by Nejad er a/.2 Femoral 
arteriograms were obtained 10 minutes 
after placement of the polyurethane cath- 
eter using a methylglucamine and sodium 
diatrizoate contrast agent. The contrast 
material was injected through a short poly- 
ethylene catheter which had been intro- 
duced percutaneously in the opposite 
femoral artery with its tip lying at the 
aortic bifurcation. 

Another arteriography was performed in 
the same manner after occlusion of the 
femoral artery was obtained as evidenced 
by lack of pulsation distal to the initial 
puncture site. This occlusion occurred 4o 
minutes to 2 hours after the introduction of 
the polyurethane catheter. When complete 
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arterial occlusion was determined by angi- 
ographv and palpation, another percuta- 
neous arterial puncture was made approxi- 
mately 2 cm. distal to the site of obstruc- 
tion at the polvurethane catheter entrance. 
A g French teflon catheter was passed for 
a short distance into the vessel over a 
guidewire. The polyurethane catheter was 
then removed, and the vessel was com- 
pressed until arterial flow from the punc- 
ture site had stopped. A slightly tapered 
teflon sheath which fits snugly over the 
teflon catheter was then advanced into the 
artery. The device is seen in Figure 1. The 
teflon catheter and first sheath were then 
removed; and markedly diminished. blood 
flow was noted through the sheath, appar- 
ently due to "back bleeding" from the 
artery distal to the thrombus. A 5 French 
Fogarty balloon catheter was then passed 
through the sheath to the level of the bifur- 
cation. After the balloon was inflated with 
air, the balloon catheter was withdrawn 
from the iliac arterv; and large clots were 
retrieved in each case. The procedure ts dia- 
grammed in Figure 2. One to three passes 
of the Fogarty balloon catheter were per- 
formed as needed. The sheath was then 
removed, and compression of the puncture 
site was maintained until no arterial leak- 
age was evident. An arteriography was 
then performed via the polyethylene cath- 
eter extending over the bifurcation. Follow- 
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up arteriograms were obtained after 4 to 
10 days in 4 animals (Fig. 3, 7D). 


RESULTS 
A. ANIMAL STUDY 


All 6 dogs in this study showed re- 
establishment of flow in the femoral artery 
and its branches following catheter-induced 
thrombosis with subsequent percutaneous 
clot removal. Small clots attached to the 
vessel wall were seen at the puncture sites 
in the arteriograms immediately following 
clot removal, but these appeared not to 
alter distal flow significantly. Follow-up 
angiograms were performed on 4 of the ani- 
mals. One animal showed mild narrowing 
of the vessel at the puncture site 4 days 
post-thrombectomy (Fig. 3/). This was an 
improvement over the appearance at time 
of thrombectomy (Fig. 3D). Three other 
dogs had repeat angiograms done 7 to 10 
days after the initial procedure, and only 
minimal narrowing was seen at the punc- 
ture site in 3 of the 4 animals. The other 
animal showed no significant abnormality 
of the vessel. 


B. HUMAN STUDY 


A 65 year old white female with meta- 
static adenocarcinoma to the liver (pri- 
mary site unknown) underwent hepatic 
arteriography on October 19, 1972. At the 
time of arteriography a catheter was left in 
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Fic. 1. The clot retrieval device consists of the black 9g French teflon catheter surrounded by 2 teflon 
sheaths which fit over each other snugly. The tapered vinyl tubing on the right allows one to control blood 


flow with a clamp across the tubing. 
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Fig 2. Diagram 1. Clot is noted to surround the upper catheter and obstruct blood flow in the femoral ar tery, 
The teflon sheath is in place distal to the clot. Dzagram 2. The initial upper catheter has been removed 
and a deflated § French Fogarty balloon catheter is advanced through the sheath so that its tip lies above 
the clot. Diagram 3. The Fogarty balloon is inflated with air (or CO.) and then withdrawn. This maneuver 
brings the adherent clot into the sheath. The sheath is then withdrawn and pressure applied to the punc- 


ture site. 


place for long-term hepatic perfusion using 
a chemotherapeutic agent. Six davs later 
complete occlusion of the right femoral 
artery was noted on angiography (Fig. 4). 
No distal pulses were present in the right 
lower extremity. 

A teflon sheath was introduced 3 cm. 
below the entrance of the perfusion catheter 
in the same manner used in the animal 
study (Fig. 5). A large thrombus was re- 
moved through the sheath using a Fogarty 
balloon catheter (Fig. 6). Restoration of 
blood flow in the femoral artery was ob- 


tained, and an excellent peripheral pulse 
was present in the right posterior tibial 
artery. Five thousand units of heparin 
were given intravenously at the beginning 
of the procedure, and 5o mg. of protamine 
sulphate was given at the completion of the 
study as suggested by Nejad and associ- 
ates.? 

A follow-up angiogram (Fig. 7) from the 
opposite femoral artery was obtained 2 
days later, and excellent flow was noted in 
the previously occluded right femoral ar- 
tery. 
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Fic. 3. (4) Arteriogram shows contrast material filled polyurethane catheter in right femoral artery of dog 
with obstruction of the arterial low by clot (arrow). (B) The catheter has been removed with considerable 
clot obstruction remaining. Mild extravasation of contrast material is noted at the puncture site. The 
teflon sheath is present in the artery (arrow). (C) The teflon sheath (arrow) is now filled with contrast 
material following use of the Fogarty balloon. Note opacification of the arterial branches not well seen 
previously. (D) Patency of the femoral artery is noted after removal of the sheath. Extravasation and 
distal arterial spasm are noted at the sheath puncture site. Mild arterial deformity remains near the upper 


puncture site. 


DISCUSSION 
Percutaneous thrombectomy promises to 
offer an improvement over surgical throm- 
bectomy in numerous cases of arterial 
occlusion related to catheter studies. A 
principal advantage is immediate therapy 


in the angiographic room after demonstra- 
tion of postcatheterization thrombosis. 
Delay in therapy has been noted as one 
of the drawbacks of surgical treatment. 
Prompt therapy provides a clot which is 
less mature and less adherent to the vessel 
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(E) Four davs after percutaneous thrombec- 


EIG 2; 
tomy, mild vascular deformity remains at the 
upper puncture site (large arrow). No significant 
deformity remains at the lower sheath puncture 
site (small arrow). 


wall. Each of the 6 cases in dogs shows re- 
establishment of flow distal to the site of 
thrombosis. Flow is also noted to be main- 
tained on follow-up angiograms. Femoral 
arterv puncture 2-3 cm. below the original 
catheter position site 1s not expected to be 
particularly difficult in spite of an absent 
palpable pulse. The large experience of 
Cramer ef a? has shown that the thrombus 
usually does not propagate distally because 
the deep circumflex femoral artery repre- 
sents the main collateral preserving pat- 
ency of the superficial femoral artery. 
Puncture of the occluded artery will, 
therefore, yield good but reduced arterial 
blood flow due to "back bleeding." 

Another major advantage over the sur- 
gical technique 1s angiographic visualiza- 
tion of the clot, run-off, and post-thrombec- 
tomy results. The success of a surgical pro- 
cedure performed in the operating suite 1s 
sometimes difficult to assess because of 
peripheral spasm. 

Our animal studies deal with thrombosis 
in essentially normal vessels, and it is un- 
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FIG. 4. Complete occlusion of the right femoral artery 
is noted in a 65 year old female following catheter 
placement of 6 days' duration. Arteriography 1s 
performed via catheter (arrow). 


likely that such uniformly. good results 
would be obtained in humans with athero- 
sclerotic vessels or with previous surgical 
scarring in the area. In case of failure, sur- 
gical thrombectomy can still be performed 
if the percutaneous method does not pro- 
vide adequate flow. Care should be taken 
to position the sheath distal to the clot 
with its tip armed 1n a retrograde manner, 
so that blood flow will direct fragments of 
thrombus into the sheath if thev break 
loose during catheter maneuvers. 


SUMMARY 


Arteriotomy has been the treatment of 
choice in arterial occlusion which occurs in 
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lic. s. Teflon sheath (white arrow) is placed about 
3 cm. distal to initial catheter (black arrow). 


approximately 1 per cent of cases of femoral 
artery catheterization. However, recent 
experimentation in femoral artery occlusion 
in dogs has demonstrated that thrombi can 
be successfully removed percutaneously. 








UU HEU LE LU H LE en FU G iur 
em| | L i | ] | i i 


Fic. 6. Large clots removed from femoral artery. 
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liG. 7. Two days later, a follow-up angiogram shows 
excellent flow in the right femoral artery. 


A large bore teflon sheath which ap- 
proximates vessel size is passed into the 
artery over a catheter which is placed dis- 
tal to the site of arterial obstruction. The 
clot 1s expelled spontaneously by the blood 
stream or extracted with a Fogarty balloon 
catheter passed through the sheath. 

Blood flow has been restored in 6 animals 
using this method. 

Successful clot removal has been per- 
formed in 1 human case. Further human 
studies are presently planned for retrieval 
of thrombi associated with percutaneous 
catheterization. 


Kurt Amplatz, M.D. 

Department of Radiology 
University of Minnesota Hospitals 
Minneapolis, Minnesota 55455 
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ANGIOGRAPHIC IMPLICATIONS IN DIAGNOSIS AND 
PROGNOSIS OF BASILAR ARTERY OCCLUSION* 


By N. P. MOSCOW, M.D.,t and T. H. NEWTON, M.D. 


SAN FRANCISCO, CALIFORNIA 


ASILAR artery occlusion often pre- 
sents a confusing clinical picture and 

the diagnosis rests upon angiographic find- 
ings. Angiographic examinations were made, 
without complication, on g patients who 
had total occlusion of the basilar artery. 
This report compares the angiographic 
findings with the clinical data and evalu- 
ates these findings as prognostic indicators. 
Complete occlusion of the basilar artery 
does not necessarily result in death. Six of 
the 9 patients in this study have survived. 


CLINICAL MATERIAL AND OBSERVATIONS 


Five of the 9 patients were men, 4 were 
women. Age range was from 10 to 74 years 
with an average age of 49 vears. The dura- 
tion of symptoms preceding angiography 
was from a few hours to 10 years. Five of 
the patients had symptoms suggesting 
basilar artery occlusion for over 1 year. In 
each of these cases the patients had had 
complete recovery from initial symptoms. 
Three other patients had transient symp- 
toms for several weeks prior to angiogra- 
phy. One patient underwent angiographic 
examination after an episode of unconsci- 
ousness and died the same day. 

The most common symptoms were al. 
teration in consciousness, vertigo, ataxia, 
dizziness, dvsarthria, hemiparesis or hemi- 
plegia, and visual disturbances. All 9 pa- 
tients were hemiparetic or hemiplegic at 
some time during the course of their symp- 
toms. Eight patients had speech difficulty 
and visual dvsfunction. Seven patients 
complained of vertigo or dizziness. Accord- 
ing to the clinical records, despite the char- 
acter of the symptoms, basilar artery occlu- 


sion was unsuspected prior to angiography 
in 7 of the 9 cases. 

Through the follow-up period of 3 
months to 4 vears, 6 of our patients have 
survived--some show only minor neuro- 
logic deficit. One patient, mentioned above, 
died the day of angiography. Another, 
whose condition became progressively worse, 
died 3 weeks after angiography. The third 
patient died from a brain abscess secondary 
to meningitis, 2 months after angiography 
(Fig. 1). In each instance necropsy con- 
firmed the roentgenographic finding of 
basilar artery occlusion. 


ROENTGENOGRAPHIC FINDINGS 


Angiographv of 1 vertebral artery and 
both carotid arteries was performed for all 
but 1 patient. In those instances in which 
no reflux could be achieved into the oppo- 
site vertebral artery, both vertebral arteries 
were injected. Because of her poor condi- 
tion, the vertebral study was not per- 
formed in 1 patient. 

In all but 2 patients (Fig. 2, Æ and £), 
the site of occlusion was distal to the origin 
of both posterior inferior cerebellar arteries. 
In these 2 patients, one of the posterior 
inferior cerebellar arteries was involved in 
the occlusion. Occlusion was distal to the 
origin of the anterior inferior cerebellar 
arteries in 1 patient (Fig. 3). In all in- 
stances, the occlusion extended to a site 


just proximal to the origin of the superior 


cerebellar arteries. 

The posterior cerebral and superior cere- 
bellar arteries were opacified from various 
pathways in all g patients. When carotid 
arteriography was performed 1n 7 patients, 


* Presented at the Annual Meeting of the American Society of Neuroradiology, Mexico City, Mexico, February 21-24, 1972. 
From the Department of Radiology, University of California School of Medicine, San F rancisco, California. 
1 Supported in part by Fellowship g F 11NS 2472-02 NSRB from the National Institute of Neurological Diseases and Stroke. 
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Itc. 1. Schematic drawing indicates the site and extent of occlusions of the 
basilar artery in 9 patients. Follow-up periods are noted. 





hic. 2. Left vertebral angiograms. (4) Anteroposterior and (B) lateral views show reflux into the distal, 
right vertebral artery. The basilar artery is occluded just distal to the origins of the posterior inferior 


cerebellar arteries. Note collateral filling of the superior cerebellar artery via vermian branches of the 
posterior inferior cerebellar artery (arrows). 
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Fic. 3. Right vertebral angiogram shows occlusion 
(arrow) of the basilar artery immediately distal to 
the origins of the anterior inferior cerebellar 
arteries. 


both posterior cerebral arteries were filled 
by patent posterior communicating arter- 
ies. The superior cerebellar arteries subse- 
quently filled va the tip of the basilar ar- 
tery (Fig. 4, 7 and B). In those 2 patients 
in whom the posterior communicating 
arteries carried no flow, the posterior cere- 
bral arteries were filled in a retrograde 
fashion via pial anastomoses between pos- 
terior branches of the middle cerebral ar- 
tery and posterior branches of the posterior 
cerebral artery (Fig. 5, ,7-D). As in the 
other 7 patients, the superior cerebellar 
artery was demonstrated after the contrast 
medium reached the basilar tip. 

In 5 of g patients, filling of the superior 
cerebellar arteries was achieved on the 
vertebral angiogram as a result of anas- 
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tomoses between vermian and hemispheric 
branches of the posterior inferior cerebellar 
artery and corresponding branches of the 
superior cerebellar artery (Fig. 2, 7 and B). 
Posterior meningeal branches of the verte- 
bral artery contributed to collateral flow in 
3 patients (Fig. 6). In 1 patient (Fig. 7), an 
hypertrophied tentorial branch of the men- 
ingohypophyseal trunk added to the flow. 
This same patient had an enlarged anterior 
spinal artery which provided an additional 
supply of collateral blood (Fig. 8). 

Two patients had pneumoencephalog- 
raphy. One showed a large calcified aneu- 
rysm in the region of the midportion of the 
basilar artery (Fig. 9). The thrombosed 
aneurysm did not fill at angiography. The 
other patient had enlargement of the pre- 
pontine cistern, indicating atrophy of the 
pons. 


REPORT OF CASES 


Case 1. A 59 year old woman was admitted 
to the hospital after having been found coma- 
tose by her husband. She had been hospitalized 
twice in the preceding 18 months for episodes 
of stupor, unsteady gait, and slurred speech. 
Despite multiple tests no diagnosis had been 
reached. Since her previous admission, she had 
done well and had returned to work complain- 
ing only of occasional dizzy spells. 

At physical examination her eyes were con- 
jugatively deviated to the left. Corneal reflexes 
were absent. Although the patient was able to 
open and close her eyes on command, she was 
unable to move her extremities. Sustained ankle 
and knee clonus were elicited. Babinski’s reflex 
was exhibited bilaterally. The face, trunk, and 
extremities showed reaction to noxious stimuli. 

Cerebral angiography indicated complete 
occlusion of the basilar artery. 

While in the hospital the patient showed 
progressive improvement. Follow-up examina- 
tion 4 months after angiography showed only 
minor disturbance in gait. The patient was 
otherwise asymptomatic and neurologically 
normal. 


Case rr. A 49 year old man was admitted to 
the hospital with right hemiparesis and right- 
sided numbness, dizziness—with falling to the 
right, and dysarthria. He had been well until 
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lic. 4. Left carotid angiograms. (4) Anteroposterior and (B) lateral views demonstrate filling of posterior 
cerebral artery and superior cerebellar artery from the posterior communicating artery. 





Fic. 5. (4) Anteroposterior and (B) lateral left carotid angiograms in early arterial phase show no filling of 
posterior cerebral artery from the injection of the carotid artery. (C) Anteroposterior and (D) lateral left 
carotid angiograms, late arterial phase, indicate retrograde filling of posterior cerebral artery (arrows) 
from posterior branches of the middle cerebral artery. The superior cerebellar artery fills after opacifica- 
tion of the basilar tip. 
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hic. 6 Right vertebral angiogram shows proximal 
occlusion of the basilar artery. There is poor filling 
of the posterior inferior cerebellar artery. Collat- 
eral supply to the superior vermian branch of the 
superior cerebellar artery by means of the poste- 
rior meningeal branch of the vertebral artery is 
demonstrated (arrow). 


3 weeks before admission when he had a sud- 
den onset of dizziness, nausea, vomiting, 
diplopia, and left-sided weakness. This episode 
lasted only a few minutes, then completely 
cleared. In the interval between the onset of 
symptoms and admission, he had had several 





l'iG. 7. Left internal carotid arteriogram shows a 
hypertrophied tentorial branch (arrow) of the 
meningohypophyseal trunk adding to the col- 
lateral flow. 
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lic. 8. Left vertebral arteriogram shows an enlarged 
anterior spinal artery (arrows) serving as collateral 
blood supply to the brain stem. 


such transient episodes with alternating hemi- 
paresis. 

Physical examination showed no abnormal- 
ity. Neurologic examination revealed central 
facial weakness on the right and a mild weak- 





lG. 9. Lateral pneumoencephalogram demonstrates 
a large calcified aneurysm of the basilar artery 
(arrows), which was totally occluded at angi- 
ography. 
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ness of the right extremities. The patient walked 
with a wide-based gait and tended to drift 
toward the right. Cerebral angiography dis- 


closed complete occlusion of the basilar artery. 
During his hospitalization the patient's 


symptoms cleared; he was discharged. Exami- 
nation 6 months after angiography showed a 
mild, right hemiparesis. No other abnormalities 
were noted. 


Case 1r. A 47 year old man was admitted 
to the hospital for evaluation after a “blackout 
spell" occurred. while he was driving his car. 
Seven vears before he had been evaluated fol. 
lowing 2 transient episodes of light-headedness 
and falling to the right side. No diagnosis was 
reached at that time. 

Physical examination at the time of admit- 
tance indicated mild, left hemiparesis; no other 
neurologic abnormality was noted. Cerebral 
angiography indicated complete basilar artery 
occlusion, 

Six months after angiography, the patrent 
complained of slight clumsiness with his left 
arm and occasional dizziness. Physical exami- 
nation was unrevealing. 


DISCUSSION 


Basilar arterv occlusion and its accom- 
panving clinical picture has been recog- 
nized for more than roo vears.*"' Before 
1946, basilar artery occlusion was a retro- 
spective diagnosis. Of 22 cases reported bv 
Kubik and Adams in 1946, 18 were of 
basilar arterv occlusion. with detailed. cor- 
relation between symptoms and pathologic 
findings. The other 4 patients demon- 
strated characteristic symptoms; these pa- 
tients survived. To our knowledge, how- 
ever, the diagnosis was not confirmed. In 
1956, Haugsted’ made the angiographic 
diagnosis of occlusion of the basilar artery. 
Shortly thereafter (late 1940s) arterio- 
graphic findings for this condition were 
reported.” Until that time, it was gen- 
erally accepted that basilar artery occlu- 
sion was catastrophic—usually fatal--and, 
if not fatal, capable of causing severe neuro- 
logic changes. In 1966 Fields and his co- 
workers? described 8 patients who survived 
basilar artery occlusion (follow-up period 
was 18 months), 


N. P. Moscow and T. H. ? 





'ewton NOVEMBER, 1973 

Occlusion of the basilar artery is not rare. 
It was noted to appear in 1 of every 300 
necropsy specimens at the Boston City and 
Massachusetts General Hospitals." Of 4,854 
necropsy examinations conducted at Belle- 
vue Hospital in New York from 1938- 
1958, 0.2 per cent of the patients had had 
complete occlusion of the basilar artery. 
Over a § year period at the Mayo Clinic, i 
of about every 450 necropsies revealed 
basilar artery occlusion.” 

Although basilar artery occlusion has 
been reported to occur in all age groups, 
the majority of patients are over the age of 
so. Men are afflicted slightly more often 
than women. The voungest recorded case 
is that of a 6 year old boy who had typical 
symptoms; the cause was undetermined.’ 
We have demonstrated basilar artery occlu- 
sion in à 10 year old child. Schechter and 
Zingesser" reported basilar artery occlu- 
sion to have occurred in a 16 vear old person. 

The great majority of occlusions of the 
basilar artery are due to atherosclerosis. 
Occurrence of basilar artery occlusion due 
to embolus has been reported in various 
percentages. Kubik and Adams!’ reported 
7 of 18 cases of basilar artery occlusion to 
be due to embolus; Cravioto ez 47? reported 
2 of 14. Many earlv.reported cases were 
caused by syphilitic endarteritis.? Other 
causes such as trauma and infections have 
been noted as well. One case of phycomy- 
cotic thrombosis of the basilar artery in a 
23 vear old patient with lymphoblastic 
leukemia has been reported. Upon the 
death of one of our patients, necropsy dis- 
closed thrombosis secondarv to meningitis. 
Loop and his co-workers? described a 
basilar artery trapped and occluded in a 
fracture of the clivus. Thrombosis in a 
patient with polycythemia has been de- 
scribed, as well as has accidental ligation 
during a surgical procedure." 

Aneurysms of the basilar artery are not 
uncommon. No case could be found in the 
literature, however, of survival following 
complete occlusion of the basilar artery 
secondary to thrombosis of a basilar artery 
aneurysm, One of our patients, a 43 vear 
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old woman, has survived for 5 years after 
the diagnosis of thrombosed aneurysm of 
the bastlar artery. 

Patients with basilar artery occlusion 
fall basically into 2 categories: (1) those 
with abrupt onset of coma and rapid pro- 
gression to death; and (2) those with transi- 
ent symptoms of brain stem ischemia. Pa- 
tients in the latter group often present a 
problem in diagnosis and are of particular 
concern to radiologists. 

The acuteness with which occlusion oc- 
curs is directly reflected in the outcome of 
the condition. In the case reported to be 
due to accidental ligation, the patient died 
within hours after the surgical operation.! 
In the instance in which the basilar arterv 
was trapped within a fractured clivus, the 
patient quickly died." The 7 patients of 
Kubik and Adams? who had embolic occlu- 
sion died much sooner than those who had 
atherosclerotic thrombosis. One of our pa- 
tients who had suddenly become unconsci- 
ous without antecedent symptoms died 
just hours after angiography. 

To our knowledge no relation between 
angiographic findings and prognosis has 
been previously reported. Well established 
collaterals through the circle of Willis and 
anastomosis between branches of the basi- 
lar artery, however, certainly favor sur- 
vival. In our series, the 2 patients in whom 
the occlusion involved one of the posterior 
inferior cerebellar arteries died within 2 
months after angiography. Significantly, 
these 2 patients also had no flow through 
one of their posterior communicating ar- 
teries; this absence of flow necessitated 
retrograde flow from the middle cerebral 
artery to fill the posterior cerebral and 
superior cerebellar arteries. Our third. pa- 
tient who died had no vertebral angiogram; 
she too, however, had only one, small pa- 
tent posterior communicating artery. The 
surviving 6 patients, had all major col- 
lateral pathways available. These 9 cases 
support the contention that a direct rela- 
tionship exists between the availability of 
collateral pathways and survival. 
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SUMMARY 


Angiographic examinations were made of 
g patients who had complete occlusion of 
the basilar artery. Six are alive 3 months to 
5 vears after diagnosis. 

In 7 of the patients the diagnosis was 
not suspected prior to angiography. The 
commonest site of occlusion was Just distal 
to the origins of the posterior inferior cere- 
bellar arteries. Various patterns of col. 
lateral flow were observed. 

A direct relationship is indicated. be- 
tween patency of collateral pathways and 
prognosis. 

Norman P. Moscow, M.D, 

Department of Radiology 

University of California School of Medicine 
San Francisco, California 94143 
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ANGIOGRAPHIC APPROACH TO THE DIFFICULT 
AORTIC ARCH: A NEW TECHNIQUE 
FOR TRANSFEMORAL CEREBRAL 
ANGIOGRAPHY IN THE AGED* 


By CHARLES R. SIMMONS, M.D., ERIC C. TS 


AO, M.D., and JOSEPH R. THOMPSON, M.D. 


LOMA LINDA, CA NN 


Cc EBRAL angiography and brachio- 
cephalic catheter N ey have 
become widely employed, ^ 9-394925 par. 
ticularlv for relatively voung patients in 
whom the procedure is quite simple using 
anv of a variety of catheters. Àn occasional 
exception to this simplicity is posed by the 
origin of the left common carotid arterv 
from the brachiocephalic trunk. Elderly 
patients, on the other hand, present unique 
problems which may seriously hinder selec- 
tive catheterization. These include: Q) 
tortuositv or stenosis of the iliac arteries 
(2) dilatation and elongation of the ot o 
arch (Fig. 1,7); (3) sharply angled brachio- 
cephalic vessel origins (Fig. 1B): and (4) 
tortuosity of their cervical courses (Fig. 
iC). Despite these problems, it 1s often 
necessary to selectively study such vessels, 
The method of study must be judged not 
only by its diagnostic quality but also by 
its relative ease and safety. 

Some angiographers have preferred to 
forego selective cerebral angiography in the 
elderly in favor of diagnostically substan- 
dard expedients; 7.e., aortic arch injections 
with? or without$?5?*75 subtraction tech- 
nique. Others!" have filled in the quality 
gap by supplementary multiple approach 
studies. 

This paper describes the use of a new 
catheter technique (Fig. 2), specifically 
designed for the elderly but also useful in 
any adult-sized patient for catheterizing 
the left common carotid artery which 
arises from (Fig. 3/7) or is contiguous with 
the brachiocephalic artery (Fig. 35). Most 
selective catheter techniques,^125919 when 
used to deal with the manifold problems of 


aged vessels, share the drawback that the 
catheter must be pushed to its final place- 
ment, a maneuver which often snaps the 
catheter from the vessel of interest back 
into the aorta. Methods that modestly 
place the catheter tip at the orifice of the 
target artery are not sufficiently secure in 
their position to prevent catheter recoil, 
particularly if the aorta is large, and they 
are characterized by excessive contrast 
reflux and dilution for adequate delineation 
of the intracranial circulation, 


MATERIAL 


From February, 1972 to December, 1972, 
213 of 615 cerebral angiographies at ‘ome 
Linda University Hospital were performed 
with the long open-loop catheter to be de- 
scribed. The more difficult. presbyaortas 
and the less accessible left common carotid 
arteries In patients of any age were the 
indications for the use of the new catheter. 

TECHNIQUE 

With infrequent exceptions, the trans- 
femoral approach is used; a No. 7 French 
Cordis* polyurethane catheter is preferred 
because of its superior torque control. 
Should the transaxillary route appear more 
prudent in a given case, No. 5-6 French 
polyethylene or No. 6-7 French polv- 
urethane catheters may be used. Generally, 
a compatible selective-nonselective cathe- 
ter size combination is chosen which will 
allow opacification of the aortic arch prior 
to selective catheterization. The tech. 
nique is suitable for either the common 
carotid artery, the left vertebral arterv, or 








* Ducor Catheter. Cordis Corporation, Miami, Fla. 


* From the Department of Radiology, Loma Linda University School of Medicine, Loma Linda, California. 
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subclavian ar- 
teries. It 1s unsuitable for selective cathe- 
terization of the internal or external carotid 


the brachiocephalic and 


arteries. The right vertebral artery is 
catheterized with ease only from the right 
transaxillary approach. 

Peculiar to the catheter described herein 
is dependence upon a withdrawal motion 
to enter and properly position the catheter 
within the brachiocephalic vessels—a step 
which both minimizes trauma to these 
arteries and circumvents the vector diff- 
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lic. 1. Characteristic aortic arches in the elderly. 
(4) Dilated and elongated arch. (B) Acutely 
angulated 


brachiocephalic arteries. (C) Pro- 


nounced tortuosity of brachiocephalic arteries. 


culties inherent in catheterizing acutely 
angled arch vessels. It also minimizes the 
unfavorable effect of aorto-iliac tortuosity 
on torque control, by maximally straight- 
ening the catheter within the patient. 


TRANSFEMORAL APPROACH 
(Fig. 4, A-D) 


Usually the catheter 1s inserted into the 
right common femoral artery under local 
anesthesia, using the percutaneous Sel. 
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Fic. 2. Sketch of catheter. 


dinger method.” The catheter is advanced 
over a movable core safety J-guidet'’'"' to 
the proximal descending aorta (#1). The 
guide-wire is withdrawn slightly and the 
tip of the catheter advanced into the left 
subclavian artery (#2). Led by the guide- 
wire to avoid vertebral artery entry (#3), 


+ Safety and Safety J-Guides. Cook, Inc., Bloomington, Ind. 
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the catheter is then advanced to a point 
just distal to the left vertebral origin, and 
the guide-wire is withdrawn to the aortic 
arch. Further advancement of the catheter 
causes the preformed open ioop to develop 
in the ascending aorta (#4), whereupon the 
cuide-wire is removed and the catheter 
fushed. The catheter is withdrawn, its 
tip engages the brachiocephalic artery (#5), 
and then advances within it to a position of 
stable maximal penetration in the right 
carotid artery as withdrawal continues 
(46). Overwithdrawal results in loss of the 
open loop configuration. 

When the right common carotid artery 
or the brachiocephalic artery is studied 
first, catheterization of the left carotid or 
the left vertebral arteries simply involves 
catheter advancement out of the brachio- 
cephalic trunk and into the aorta to allow 
the loop to reform. The catheter 1s rotated 
slightly during withdrawal in order to by- 
pass the brachiocephalic trunk and then 
brought back into line to be engaged in the 
vessel of interest. The guide-wire generally 
need not be reinserted, once the open loop 
has been formed for the first selective 





1G. 3. (4) Left common carotid artery originating from the brachiocephalic trunk. (B) Origin of 
the left common carotid artery contiguous with the brachiocephalic artery. 
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Fic. 4. (4-D) Catheter manipulation in a typical transfemoral approach. 


catheterization. Infrequently, the open 
loop is not easily formed in the left sub- 
clavian artery, in which instance the cathe- 
ter loop can be formed by advancing the 
catheter tip against the aortic valve, the 
J-guide well in the lead. In the nonelongated 
arch, the left common carotid or brachio- 
cephalic arteries may also be used to form 
the open catheter loop. Should very tor- 
tuous right subclavian or right carotid 
arteries resist advancement of the catheter, 
a 0.025 inch teflon-coated guide-wire can 
be briefly directed into the desired artery, 
merely to lead the catheter into the proper 
orifice. 
ORIGIN OF LEFT COMMON CAROTID ARTERY 
FROM THE BRACHIOCEPHALIC TRUNK 

For study of this vascular configuration 

(Fig. 5.7), the loop is narrowed bv clock- 


wise or counterclockwise rotation of the 
catheter (Fig. 54, #1), directing the cathe- 
ter tip toward the origin of the left common 
carotid artery (#2), which can be entered 
by slowly withdrawing the catheter (Fig. 
56). Reverse slight rotation during with- 
drawal will facilitate maximal advance- 
ment of the catheter. 


TRANSAXILLARY CATHETERIZATION 


The advantages and hazards of this ap- 
proach are well defined;*?%> it circum- 
vents troublesome atherosclerotic aorto-iliac 
changes and substitutes a short catheter 
course for a long one. Subclavian arterio- 
sclerosis is usually the limiting factor in 
this approach, but if the artery is not 
severely stenosed, it can usually be negoti- 
ated. 
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COMPLICATIONS 


: Age 
Patient An Diagnosis 
pos eae 

L K.H. ve: Intermittent visual blurring, bilateral 
carotid stenosis 

2. RM. 62 Tinnitus, vertigo, unstable gait, basilar 
artery occlusion 

2, M. Y "0 Drowsiness and lightheadedness, right 
carotid stenosis 

4. W.A 71 Left homonymous hemianopsia, dizzi- 
ness and incoordination, left carotid 
stenosis 

c. D.M. R2 Bilateral carotid stenosis 

6. E.T. 60 Advanced diffuse cerebral atheros- 


clerosis 


The left axillary approach is preferred 
because catheter mechanics are similar to 
the transfemoral approach. Two methods 
are available for forming the open loop in 
the aortic arch: 

1. Polyurethane Catheter. An initial ma- 
neuver with a simple curved catheter to aid 
passage of the J-guide into the descending 
aorta is usually necessary (Fig. 6.7). With 
the guide-wire in the descending aorta, the 
long open loop catheter is exchanged and 
catheter advancement started into the 
descending aorta until the knee of the pre- 
formed loop is in the aorta (Fig. 68, #1). 
The guide-wire is withdrawn and the cathe- 
ter is further advanced to form the open 
loop (#2). Maneuvers to complete the pro- 


cedure are the same as with the trans- 


femoral approach. 

2. Polyethylene Catheter. A Cook tip de- 
flector may be used. The catheter 1s ad- 
vanced over the curved tip in the aortic 
arch to the descending aorta, thus forming 
the loop. 


COMPLICATIONS 


The neurologic complications are sum- 
marized in Table 1. Two patients had mild 


Complications 


Right upper extremity weakness, com- 
plete recovery in 4 days 


Paralysis of upward gaze, nearly com- 
plete recovery in 5 days 


Confusion, beginning 4 hours postangiog- 
raphy, complete recovery in 12 hours 


Dysphasia with minimal residual left 
hemiparesis, with complete recovery in 


2 days 


Partial expressive aphasia, complete re- 
covery in 24 hours 


‘Transient dysphasia with complete re- 
covery 


residual neurologic deficits persisting for 
more than 4 days. Four other patients with 
neurologic complications had complete re- 
turn of function. There were no deaths. 

Except for several small and moderate- 
sized hematomas at the puncture site, 
there were no non-neurologic complications. 

RESULTS 

The technique was successful in 97 per 
cent of the selected group. As seen from 
Table 11, almost go per cent of the patients 
were over 60 years of age. The § failures 
were in the transfemoral category. Analysis 
of the cause for failure showed predom- 
inantly inability to form the open loop due 
to aorto-iliac disease and arch changes. This 
included 1 patient who had both a thoracic 
and an abdominal aneurysm. Several of the 
failures occurred early in the survey. With 
increasing finesse and minor modification 


Tance H 


AGE DISTRIBUTION 





Age (yr) 40-49 50-59 60- bg 70-79 Over 80 
No. of 
Patients 12 28 82 78 i3 
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of the open loop catheter, the failure rate 


e individualized. We maintain a stock of - 
rapidly diminished, loop lengths: 5, 6.5, and 8 em. The eee 
of the loop must be less than the width of 
RETRETO the aortic arch. 


The catheter configuration 


The dimensions of the catheter is usually chosen after visualization of the 


can be 
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(5) Simple curved catheter exchanged for the selective catheter which is advanced into the d 
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escending 
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arch anatomy. In cases where origin of the 
left subclavian artery is remote from the 
apex of the arch and subtends an acute 
angle, the length and angle of the catheter 
tip may be increased to make for easier 
engagement into the subclavian artery for 
formation of the open loop. With expert- 
ence, one soon can categorize the different 
tvpes of arches, and selection of the cathe- 
ters 1s simplified. 

If the prescribed standard steps are not 
followed, attempts to form the open loop 
directly in the arch mav result in formation 
of a closed loop with a pseudoknot appear- 
ance, This is easily overcome bv insertion 
of a guide-wire to straighten the catheter. 
Knot formation which has occurred with 
certain other types of catheters? ^? 1s not 
a problem. 


SUMMARY 
A new catheter technique for selective 
studv of the branches of the difficult aortic 
arch has been used in 213 patients. De- 
signed for the femoral approach, it 1s also 
applicable to either axillary approach. 
Ninety-seven per cent of attempted selec- 
tive catheterizations were successful. The 
complication rate was minimal, reflecting 
the relatively short procedure time and 
economy of manipulation. 


Charles R. Simmons, M.D. 

Department of Rad liology 

Loma Linda University School of Medicine 
Loma Linda, California 92354 
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THROMBUS FORMATION DURING DIRECT 
PUNCTURE CEREBRAL ANGIOGRAPHY* 


Bv SIDNEY WALLACE, 


M.D.,t JAMES H. 


ANDERSON, Pu.D.,! 


and CES. \RE GIANTU RCO, M.D.$ 


HOUSTON, 


pollo ING the initial report of Nejad 
et al. ^ in 1968, there has been an in- 
creasing awareness of thrombus formation 
on the surface of angiographic catheters 


and guide wires.5*5 5*7 The deposition of 


platelets, fibrin, and red blood cells often 
occurs within 10 minutes exposure of the 
angiographic materials to the blood stream 
which serve as a source of embol by frag- 
mentation of the thrombus. During with- 
drawal of the guide wire and catheter, 
the thrombi are stripped from the surface, 
accumulate at the site of puncture and 
may produce local vascular occlusion or 
emboli. When catheters are exchanged, the 
thrombus gathered at the puncture site 
from the first catheter may attach to the 
second catheter and may be deposited into 
other vessels, including the coronary and 
carotid arteries. ^? 

Previous publications have shown that 


thrombus formation may be effectively 
minimized bv coating catheters and guide 


wires with benzalkonium chloride-heparin 
complex (BH)? In addition, the use of sys- 
temic heparinization has been shown to 
decrease clot deposition and reduce throm- 
boembolic complications during angiog- 
raphy.” Aspirin, because of its action in 
diminishing platelet adhesiveness, has also 
been suggested as an agent for diminishing 
clot formation." 


CLINICAL OBSERVATION 


The present investigation was under- 
taken to determine the presence and extent 


TEXAS 


of thrombus formation in association with 
direct puncture of the carotid arterv for 
cerebral angiography. To demonstrate the 
clot, contrast material must opacifv the 
ond artery immediately surrounding the 
shaft of the stainless steel needle or teflon 
sheath. This was accomplished by retro- 
grade puncture and injection of the carotid 
artery. An irregular radiolucency along the 
shaft of the needle or teflon sheath indi- 
cated the presence of thrombus. 

Carotid arteriography was performed in 
patients following retrograde puncture of 
the carotid artery with an 18 gauge teflon 
sheathed needle. As a control and to dem- 
onstrate changes due to trauma to the 
arterial wall, contrast material was injected 
soon after the teflon sheath was in place in 
the carotid artery. Just prior to the end of 
the puncture, 7.e., 30 to 60 minutes after 
puncture, the teflon sheath was partially 
withdrawn to allow the thrombus to accor- 
dion and the vessel was reinjected. The 2 
studies were compared to establish the 
presence of thrombi. This sequence was 
carried out in 6 carotid arteriograms and 
radiolucent irregularities along the sheath 
most prominent at the puncture site sug- 
gestive of thrombi were seen in 3 (lig. 1; 
and 2). 


LABORATORY INVESTIGATION 


In order to study these clinical observa- 
tions in greater detail, similar investiga- 
tions were undertaken in laboratory ani- 
mals. 


* From the Department of Diagnostic Radiology, The University of Texas M. D. Anderson Hospital and Tumor Institute, Houston, 


Texas. 


* Professor and Assistant Chief, Department of Diagnostic Radiology. 
t Assistant Physiologist, Assistant Professor of Radiology (Physiology), Department of Diagnostic Radiology. 


§ Adjunct Professor of Radiology, 
nostic Radiology. 


The University of Texas Medical School; Clinical Professor of Radiology, Department of Diag- 
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Thrombus deposition on teflon sheath in 
human carotid artery; 30 minutes after insertion. 


lic. 1. 


MATERIAL AND METHOD 


Eleven mongrel dogs, weighing between 
20 and 25 kg. were anesthetized with intra- 
venous injection of nembutal (3o mg./kg. 
body weight). An endotracheal tube was 
passed orally and the animals were allowed 
to breathe spontaneously. 

Group 1. In 3 animals the right carotid 
artery was punctured by an 18 gauge teflon 
sheath needle while an 18 gauge stainless 
steel needle was inserted into the left ca- 
rotid artery. Catheterization was then per- 
formed vfa the right femoral artery using a 
No. 7 French polyethvlene catheter. Selec- 
tive carotid arteriography and aortog- 
raphy were then done at varying intervals 
up to I20 minutes. 

Group 1 . In the other 8 dogs a midline 
incision was made in the neck from the 
thyroid cartilage to within 2 cm. of the 
suprasternal notch. The carotid arteries 
and jugular veins were isolated. Eighteen 
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and 20 gauge stainless steel and teflon 
sheathed needles were the materials tested 
for their thrombogenic properties. The 
needles or sheaths were inserted into the 
artery in the cirection of blood flow and 
exposed to the blood stream for varving 
periods of time up to go minutes. A 21 
gauge “butterfly”? needle was inserted into 
the vessel proximal to the point of entry of 
the test materials. Periodically during the 
experiment, ar occlusal film was placed 
under the dissected vessel and the vessel 
was temporarily occluded by a “bulldog” 
clamp proximal to the butterfly needle. 
Ten milliliters of contrast material was in- 
jected slowly through the butterfly needle 
while the roentgenogram was exposed. The 
period of time of occlusion of the vessels 
was less than 1 minute. The “bulldog” 
clamp was then released, re-establishing 
blood flow. This technique resulted in high 
resolution roentgenograms of thrombus 
formation at intervals throughout the time 





liG. 2. Thrombus gathered at site of puncture of 
human carotid artery after partial withdrawal of 
plastic tubing so minutes after insertion. 
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the test materials were exposed to the blood 
stream. Similar experiments were per- 
formed with the jugular veins. 

At the end of the test period, the por- 
tions of the vessels containing the test ma- 
terials were excised, opened, and placed in 
2 per cent cacodylic acid buffered glutaral- 
dehyde (pH 7.4) and preserved for photo- 
graphic recording. 

Thrombus formation on the needle and 
teflon sheath was studied under the fol 
lowing experimental conditions: 


(1) Without anticoagulant protection 
(2) With anticoagulant protection 
(a) coating the test materials with 
benzalkonium — chloride-heparin 
compound (BH) 
(b) administration of systemic hepa- 
rinization. 


Systemic heparinization consisted of an 
initial intravascular injection of 45 units of 
aqueous heparin per kg. of body weight 
followed by intravascular infusions of 3-4 
cc. of a solution containing 1,000 units of 
heparin in 500 cc. of normal saline. The 
infusions were given everv 2 to 3 minutes 
throughout the experimental period. 

RESULTS 

Roentgenographic evidence of thrombus 
formation appeared as a zone of radio- 
lucency along the outer surface of the test 
material. In view of the radiolucencv of the 
teflon sheath, an additional thickened and 
irregular zone was considered to be throm- 
bus deposition. 

The findings in these experiments must 
be evaluated with the knowledge that the 
activated clotting time for dogs' blood is 
approximately one-half that of humans. 

In Group r, thrombus formation did not 
become recognizable on the test materials 
until after 45 minutes of exposure to the 
blood stream because of the masking effect 
of the cervical musculature (Fig. 3, 4 and 
B). In Group n the higher roentgeno- 
graphic resolution obtained by placing the 
film in direct contact with the vessel al- 
lowed the demonstration of clot deposition 


Thrombus Formation in Direct Puncture Angiography 
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lic. 3. Thrombus adhering to (4) teflon sheath and 
(B) steel needle in the carotid arteries of dogs 9o 
minutes after insertion, 


within 15 minutes of the puncture (Fig. 4; 
and 5, Æ and B). This early clot deposition 
was confirmed by visual inspection of the 
excised vessel (Fig. 6). Thrombus formation 
in each group increased with longer expo- 
sure to the blood stream. 

In many instances, the initial observable 
thrombus was found at the point where the 
needle or tubing abutted against the inti- 
mal surface (Fig. 7). When this needle or 
tubing was partially withdrawn from the 
vessel, the thrombus sleeve was stripped 
from the surface, accumulating at the site 
of puncture. In one instance, a thrombus 
was seen at the tip of the needle in the 
carotid artery but was not observed § min- 
utes later, indicating its detachment and 
embolization. 

Clot deposition occurred earlier and to a 
greater extent on test materials in the jug- 
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ic. 4. Clots on teflon sleeve needle 
I$ minutes after insertion. 


ular vein when compared to those in the 
carotid artery. No significant difference 
was noted in the relative thrombogenicity 
of stainless steel and teflon. 

The use of anticoagulation by systemic 
heparinization or coating the materials 
with the BH prior to insertion minimized 
or eliminated the clot formation (Fig. 8, 
A-C). Systemic heparinization provided 
sufficient anticoagulant protection as long 
as the coagulation time was prolonged to 
1.5 to 3 times normal. The BH coated ma- 


terials remained free of thrombi even after 





(4) Steel needle soon after insertion in carotid 
artery of a dog. (B) Same needle 30 minutes later. 


l'IG. 5. 


Note thrombus deposition. evenly distributed 


along shaft of needle. 
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Fic. 6. Light micrograph of same artery as shown in 
Figure 5B after excision. Note the fibrin sleeve 


along the shaft of the needle. 


6 hours of exposure to the arterial blood 
stream. 


DISCUSSION 


Although reports of clinically significant 
emboli during cerebral angiography are 
few, this complication is of vital impor- 
tance, 51?:9 The findings of this investiga- 
tion suggest that emboli are frequent even 
though not clinically obvious; the brain 
must adequately handle most emboli.: 

Undoubtedlv, the speed and technical 
proficiency of the phvsician performing the 
procedure are primary factors in minimiz- 
ing complications. However, our studies 
show that thrombi will form on all needles 
and catheters presently utilized for angiog- 
raphy. Until nonthrombogenic matertals 
are available, the protection by anticoagu- 
lant measures should be considered as long 
as this protection can be obtained without 





Fic. 7. Teflon sleeve needle with clot at its tip 15 
minutes after insertion in carotid artery of a dog. 
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liG. 8. (4) Plastic tubing 75 minutes after insertion 
in the jugular vein of a dog. Note transparent clot 
adhering. (B) Similar tubing protected by sys- 
temic heparinization 75 minutes after insertion. 
(C) Similar tubing coated with BH compound 75 


minutes after insertion. 


increasing the risk of bleeding in patients 
with normal clotting mechanisms. 

In over 1,500 cases of angiography per- 
formed (primarily via the femoral arterial 
route) with systemic heparinization, there 
was no significant incidence of increased 
bleeding at the site of puncture.'® Excessive 
bleeding has not been reported as a signifi- 
cant complication with the use of BH coat- 
ing.’ Anticoagulant measures have not 
been employed in patients with active 
bleeding. 
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SUMMARY 


Thrombus formation occurs frequentlv 
on stainless steel and teflon sheath needles 
utilized for direct puncture cerebral angiog- 
raphv. 

Although embolization is not a fre- 
quentlv reported complication of carotid 
arteriography, measures for minimizing 
thrombus formation are suggested. 

Sidney Wallace, M.D. 

Department of Diagnostic Radiology 
University of Texas 

M. D. Anderson Hospital 

and lumor Institute 
at Houston Texas Medical Center 
Houston, lexas 77025 
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ANGIOGRAPHY IN POST-TRAUMATIC PRIAPISM* 
A CASE REPORT 


Bv GORDON W. WHEELER, M.D., and CHARLES R. SIMMONS, M.D. 


LOMA LINDA, CALI FORNIA 


RIAPISM secondary to trauma 1s an 

uncommon occurrence. Thrombosis or 
hemorrhage causing obstruction or com- 
pression of the venous drainage of the cor- 
pora cavernosa are the most common 
pathogenetic events. Priapism may also re- 
sult from aorto-vena caval shunt due to 
trauma, surgery, or spontaneous aneu- 
rvsmal rupture. Burt ef al. reported aspi- 
rating a large volume of bright red blood 
from the corpora cavernosa in one patient 
with idiopathic priapism. In this case, the 
etiology was felt to be excess arterial flow, 
and priapism disappeared following right 
internal pudendal artery ligation. 

Arteriovenous fistulae have been re- 
ported in all areas of the bodv.*^^ How- 
ever, to our knowledge, angiographic dem- 
onstration of a local arteriovenous fistula 
to the corpora cavernosa causing priapism 
has not vet been reported. 


REPORT OF A CASE 


A 25 year old male tripped and fell after 
which he was immediately struck in the pubic 
area by a loaded shopping cart. The following 
morning he awakened with a persistent erec- 
tion. He was placed on fibrinolytic enzymes and 
bed rest by his physician with no relief of his 
priapism. 

Seven days after his initial injury, he was 
admitted to Loma Linda University Medical 
Center with priapism. Physical examination 
showed a large, firm, erect penis which was pink 
in color and warm to the touch. There was no 
cyanosis. The remainder of the physical exam- 
ination and laboratory studies were within 
normal limits. 

The patient was taken to surgery where as- 
piration of the corpora cavernosa resulted in 
copious flow of bright red blood. There was no 
reduction in size of the penis following the 
aspiration of over 10c cc. of blood. It was de- 


cided not to proceed with the contemplated 
cavernovenous shunt. After review of the case, 
an arteriovenous fistula was considered the 
most likely possibility, and angiography was 
requested. 

A right femoral percutaneous catheterization 
was done. A preformed Kita catheter was 
placed selectively in each hypogastric artery. 
Contrast material pooled abnormally in the 
corpora cavernosa from terminal branches of 
the right internal pudendal artery (Fig. 1) and 
the left injection showed a normal arterial pat- 
tern extending into the proximal portion of the 
body of the penis, without extravasation of 
contrast agent. 





Fic. 1. Right internal iliac angiogram showing laking 
of contrast material near the termination of the 
right internal pudendal artery. 


*From the Department of Radiology, Loma Linda University School of Medicine, Loma Linda, California. 
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Surgical ligation of the terminal branches of 
the right pudendal artery was performed. The 
penis gradually decreased in size and was nor- 
mal at the time of discharge 8 days later. The 
patient has had no recurrence of priapism and 
has had no erections since surgery. 

DISCUSSION 

Angiography is a most useful method of 
diagnosis of vascular abnormalities. Pria- 
pism can easily be studied angiographically 
and this procedure should be particularly 
useful in those cases in which trauma or 
other vascular abnormality is the sus- 
pected etiology. Selective catheterization 
of the internal iliac arteries offers visualiza- 
tion of the arterial supply of the penis. 
Selectivity is facilitated by catheter inser- 
tion from the femoral artery opposite the 
pudendal artery of interest. 

In retrospect, it might have been bene- 
ficial to try infusion of a vasoconstrictive 
agent ora the arterial catheter. 


SUMMARY 


A case of traumatic arteriovenous fistula 
involving the internal pudendal artery and 


Gordon W. Wheeler and Charles R. Simmons 


NOVEMBER, 19741 


corpora cavernosa causing priapism is re- 
ported. 

The fistula was demonstrated bv per. 
cutaneous selective angiography, 


Gordon W. Wheeler, M.D. 
Napa Medical Group 





Napa, California 94658 
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A SINGLE PLANE CHANGER SPECIAL PROCEDURE 
ROOM WITH THE AID OF A SIMPLE 
TURNING DEVICE* 


By RALPH CRAMER, M.D., 


and KURT 


AMPLATZ, M.D. 


MINNEAPOLIS, MINNESOTA 


ORONARY artery atherosclerosis ac- 
counts for more than zo per cent of the 
deaths in the United States each year, and 
indications are that its incidence is increas- 
ing. It is now estimated that approximately 
25 million Americans have coronary artery 
disease.’ 

With the recent advances in the surgical 
treatment of coronary artery disease uti- 
lizing the saphenous vein bypass graft, an 
increasing number of patients with sus- 
pected coronary artery disease are being 
evaluated for possible operative interven- 
tion. Since coronary angiography is con- 
sidered essential in the evaluation of every 
patient suspected of coronary insufficiency 
and is helpful in evaluating postoperative 
results,” the number of studies performed 
is ever increasing, Within the past vear the 
number of patients undergoing coronary 
arteriography at the University of Min- 
nesota Hospitals has doubled. Therefore, a 
more efficient means of studying patients 
must be devised. 

The purpose of this communication Is to 
present various modifications of existing 
equipment and describe a simple patient 
turning device that expedites coronary 
angiography. 

Figure 1 depicts the appearance of our 
angiographic room prior to modification, 
Note the cluttered appearance with numer- 
ous obstacles impeding easy access to the 
equipment as well as the patient. 

Figure 2 shows the room after modifica- 
tion. The biplane Schoenander film changers 
have been replaced by a single plane see- 
through changer, ? thus eliminating one 
flm changer, one generator, and 2 x-ray 


6 


521 


tubes. The pressure transducers, power 
injector, and electrocardiographic leads 
have been permanently mounted to the 
table. All electrical cables for this equip- 
ment are placed beneath the floor. The 
oscilloscopes for pressure and electro- 
cardiographic display are mounted to the 
wall of the angiographic room for ease of 
viewing. The pressure recording equipment 
has been placed behind the control panel 
allowing easy access to the equipment and 
better protection for the recording tech- 
nician. The small pressure injector has 
been mounted to the roentgenographic 
table. À simple patient turning device has 
been constructed that can be added to anv 
angiographic table and has proved useful 
for various procedures, particularly coro- 
nary angiography. 

Figure 3 shows the construction principle 
of the turning device. For his comfort, the 


patient rests on a I1 inch thick Mylar 
covered polyurethane mattress. A motor 


(A) rotates the 2 shafts (B) which are 
permanently mounted alongside the edges 
of the table. A Mylar belt (D) is firmly 
attached to the drive shafts (B), thus 
allowing both transport across the table 
top and rotation of the patient. In order to 
prevent slippage of the patient, radiolucent 
friction. strips (E) are cemented to the 
transport belt. The apparatus can be foot 
operated, thus leaving both hands free tor 
patient manipulation. To facilitate rota- 
tion and immobilization of the patient in 
various oblique positions, the use of a cloth 
harness proved very helpful (Fig. 4). 
Straps (S) allow rotation of the patient and 
immobilization through table attached 
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liG. 1. Special procedure Room A with biplane Schoenander film changers (S), physiologic recording equip- 
ment (P), and 3 roentgenographic tubes (T) prior to modification. “Birdnest design" makes angiographic 
procedures cumbersome. (Pressure injector not shown.) 


pulleys in various oblique positions. Cloth 
loops (L) allow insertion of a plexiglass 
turning rod facilitating rotation. 

[n order to prevent shifting of the drape 
in relation to the patient, a sterile stainless 
steel tube is threaded over the acrvlic rod 


which has been inserted into the loops of 


Hap (L). This can be accomplished under 
conditions and provides sterile 
dressing in any position (Fig. 5, Æ and B). 

The device allows rapid positioning and 
Immobilization of the patient in the 
lateral (Fig. 6), left posterior oblique 
(Fig. 7), right or left anterior oblique posi- 
tions (Fig. 8). 


sterile 


DISCUSSION 


In general, the simplest wav to rotate a 
conscious patient is to ask him to “roll up 
on his side" as is common for gastroin- 
testinal roentgenographv and coronary 


arteriography on standard roentgenographic 
tables. With slight assistance by the radi- 
ologist, this is easily accomplished but the 
patient 1s no longer centered in the fluoro- 
scopic beam. The patient has to be asked 
to "slide towards the examiner" in order to 
bring the examination field into the central 
beam. Turning of patients bv this simple 
technique may be tiresome for both pa- 
tients and radiologists, particularly in the 
heavily sedated patients undergoing an- 
giography. The patient can usually roll up 
on his side with some manual assistance, 
but the command "slide towards me" com- 
monly cannot be carried out. Consequently, 
the patient together with the mattress 
must be moved into the central beam. This 
procedure complicates angiography. There- 
fore, various mechanical means of rotating 
patients have been advocated. 

The most popular turning devices are 
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Special Procedure Room 623 


FG. 2. Biplane film changers replaced by see-through changer (S). Anteroposterior, lateral, and fluoroscopic 
tube replaced by single overhead tube (T). Portable pressure injector (I) permanently mounted on roent- 
genographic table. Physiologic recording device (P) mounted behind roentgen-ray control booth. Patient 
turning device (D) eliminates biplane changers and tubes. 


cradles in which the patient is strapped 
into a radiolucent cradle which is turned by 
a motor. This approach has several draw- 
backs, particularly in coronary roentgenog- 
raphy: (1) The fairly heavy device has 
to be fastened to the roentgenographic 
table and must be removed if the table is 
used for other procedures not requiring 
rotation of the patient. (2) Placing the 
sedated patient into the cradle is cumber- 
some. (3) The patient is uncomfortably 
immobilized and strapped down for a long 
period of time, particularly if the catheter- 
ization procedure is complicated. (4) Many 
cradles do not allow rotation into 9o? posi- 
ticn, a view that is very important for 
coronary arteriography. (5) Additional fil- 
tration of the roentgen-ray beam is un- 
avoidable with a cradle. (6) With rotation 
the patient is moved away from the film 


changer, increasing target-film distance 
and distortion. These factors are increased 
with heavily padded cradles. (7) The edges 
of the cradle cast a shadow on the roent- 
genogram which is visible even with low 
density beveled aluminum or plastic mate- 
rials. (8) The patient cannot be over- 
rotated, thus bringing the heart close to the 
roentgenographic film in undertable roent- 
genography. 

The simple patient turning device as 
described has the following advantages 
over all previously constructed devices: 
(1) It can be attached to any roentgeno- 
graphic table. (2) It does not have to be 
removed and can remain permanently in 
place. (3) Placing the patient on the device 
is as simple as placing him on a standard 
table. (4) Added filtration is eliminated, 
and visualization of the cradle edges is 
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l'1G. 3. Construction principle of the turning device. 
(Available from Nedmac, Inc., Minneapolis, 
Minnesota.) ; | ‘ 3 


eliminated. (5) Object-film distance is not 4 
increased. (6) Rotation 1s simply accom- | MS 
plished. (7) Rotation in go? positions in | 
both directions is feasible. (8) Rotation » 
beyond 90° is feasible, thus bringing the reed | | 
i Am | | d £I lic. §. (4) The acrylic rod inserts into the loops of 
heart close to the roentgenographic film : : ! | | 
2d i+ E = Fi. the cloth harness allowing the slotted sterile 
eliminating a lateral film changer (Fig. 8). stainless steel tube to be placed over the rod and 
drape. (B) Patient’s groin with drape in place. 
Stainless steel tubes serve as handles to help rotate 
|4—88'-$13-| the patient and eliminate shifting of drape. 
| 
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= 
i ss" (9) The apparatus is equally useful for 
i undertable roentgenography as for cine 
Y roentgenographv. (10) Activation by a foot 
-- switch leaves both hands free for catheter 


Fic. 4. Cloth harness allowing rotation and im- 
mobilization of the patient in various positions. 
Rotation is facilitated by straps (S) and flaps (L) 
containing plexiglass rods for rotation. liG. 6. Patient in the 9o? lateral position. 
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CONCLUSION 


Various ways of expediting coronary 
angiography are shown. 

The modification of existing equipment 
is easily made and improves the functional 
arrangement of an angiographic room. 

The turning device is readily adapted to 
any roentgenographic table and is useful 
for all types of vascular roentgenography 
as well as gastrointestinal roentgenology. 

The use of a see-through changer ex- 
pedites all types of angiography, partic- 
ularly coronary roentgenography. 

Kurt Amplatz, M.D. 

Department of Radiology 
University of Minnesota Hospitals 
Minneapolis, Minnesota 55455 
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PHYSICAL CHARACTERISTICS OF MODERN 
MICROFOCUS X-RAY TUBES* 


By GOPALA U. V. RAO, Sc.D., and AN-LIANG SOONG, M.S. 


BALTIMORE, 


N view of the growing popularity of di- 
rect magnification techniques using com- 
mercially available microfocus x-ray tubes, 
we recently undertook a comparative study 


of the physical characteristics of several of 


these tubes made by different manufac- 
turers. 

The following is a report of the findings 
of this study. A critical, theoretical and 
practical analysis of the value of radio- 
graphic magnification itself and its limita- 
tions has recently been published else- 
where.’ 


TUBE DESIGN 

Four x-ray tubes, each one made by a 
different manufacturer, were included in 
this study. Their pertinent design charac- 


MARYLAND 


teristics are shown in Table 1. According to 
the manufacturer’s statement, each i 
them had a nominal focal spot size of o. 
mm. X0.3 mm. As can be seen from I Table 
i, the design characteristics of all the 4 
tubes tested were more or less similar. As 
the power ratings are more or less the same, 
the maximum permissible exposure time at 
agiven KVP and mA is almost the same for 
all the tubes. The target angle of Tubes 3 
and 4 1s slightly larger so that the diameter 
of the useful x-ray beam at a given dis- 
tance will be slightly larger also. 


PIN-HOLE IMAGES 


Pin-hole images of the focal spot at vari- 
ous values of KVP and mA were made us- 
ing a 30 micron pin-hole made by Nuclear 


Taare I 


DESIGN CHARACTERISTICS OF MICROFOCUS X-RAY TUBES 


Tube 1 
| (manuf. 1) 
H 


Stated nominal size of focal spot | o.i mm. 


Minimum size measured O.34 mm. 
Maximum size measured o.80 mm. 


Rotor speed 10,000 RPM 


Stator frequency i 180 
| 
Generator used 3-phase 


12 Pls. 


Power rating at 1/10 sec. 12. 8 KW 
Maximum permissible exposure at 
100 KVP, 100 mA I sec. 
m A 
Farget angle | IO 


Diameter of anode disk 100 mm. 


i 
! 


——— Q"——————————————————————————————M—————————————— ——————— — 


Tube 3 Tube 4 


lube 2 


(manuf. 2) 


O.3 mm. 
0.31 mm. 


i 
p 6053 mm. 


| 10,000 RPM | i:0,000 RPM | 10,000 RPM 
| 180? | 180? | 180? 
| i i 
| P ug E bu | 
| 3-phase | 3-phase | 3-phase 
| 12 Pls. | 2. Pls. | 12 Pls. 
| | | 
i d r i “YN? ^ H 
| 12 KW | azg KW | 12.6 KW 
| | 
i sec b Tesee Lr usce 
10° i" pi^ 


100 mm. 


(manuf. 3) 


0.3 mm. 


0.34 MM. 


1.00 mm. 


IOO mm. 


* From the Department of Radiology, The Johns Hopkins Medical Institutions, Baltimore, Maryland, 
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(manuf. 4) 


O,3 dmn 


O.34 mm. 


O.75 mm. 


YOO mm. 
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Associates. A large magnification. factor 
(approximately 10) was selected to demon- 
strate clearlv the intensity distribution 
across the length and breadth of the tocal 
spot. Typical images, obtained with one of 
the tubes tested, are shown in Figure r. 
Notice that the size and shape change 
drasticallv with tube current. At the lower 
tube current, the focal spot may be seen to 
be smaller and the intensitv distribution 
more uniform. At the larger tube currents, 
the temperature of the filament goes up 
and the space charge distribution is sub- 
stantially altered. This results in a larger 
focal spot and, in addition, the emission of 
x rays is confined essentially to 2 narrow 
edge bands. Figure 1 also shows that the 
variation with kilovoltage 1s not as great 
as with tube current. In this case, the size 
does not seem to change substantially; only 





Fro. 1. Pin-hole images of the focal spot of a typic: 


| 
microfocus x-ray tube. Notice the drastic change 
in size and shape with tube current. 
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the shape or the intensity distribution is 
somewhat ditferent. These features were 
common to all the 4 tubes tested. Another 
general finding was that the focal spot was 
often rectangular in shape, indicating that 
its resolution capability is different in dif- 
ferent directions across the film plane. 

While pin-hole images do provide an 1m- 
pressive visual demonstration of the shape 
of x-ray focal spots, they are not adequate 
for quantitative measurements, This is be- 
cause, as shown in Figure 2, the resolution 
capabilitv or the Modulation Transfer 
Function (MTF) of an x-ray focal spot is 
a complex function of its size, shape and 
the intensity distribution. For example, it 
can be shown using the data in Figure 2 
that with a homogeneous square focal spot 
of a given size, the frequency at which the 
MTE goes to zero is exactly twice as great 
as when the x-ray emission is confined to 2 
infinitely narrow bands at the edges. An- 
other difficulty with pin-hole images is 
that they are usually blurred and unsharp 
at the edges, thus making the measure- 
ments difficult and arbitrary, Furthermore, 
the estimated dimensions are also influ- 
enced by the average density of the pin- 
hole image. The darker the image, the 
larger will be the estimated size. It 1s pre- 
cisely in view of these uncertainties that 
the International Commission on Radio- 
logical Units and Measurement (ICRU) 
has established a number of arbitrary 
standards under which pin-hole images 
should be measured.’ 

Apart from these drawbacks, the use of 
the pin-hole method is highly impractical 
for routine work. To get a sharp image with 
a 0.3 mm. focal spot, the pin-hole has to be 
of the order of 30 microns or so in diameter. 
A minute pin-hole such as this allows very 
little radiation to pass through. Further- 
more, the film has to be placed sufficiently 
away from the pin-hole so that the image 
will be magnified at least 5 times. Other- 
wise the measurement becomes very diffi- 
cult. Intensifving screens cannot be used 
as these will tend to further blur the image. 
The net result of all these stringent require- 
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Fic. 2. Analytic expressions for the Modulation Transfer Function (MTF) of x-ray 
focal spots of various configurations. 


ments is that the exposure time required in 
making a good pin-hole image of a 0.3 mm. 
focal spot turns out to be extremely long, 
being of the order of half a minute or so. 
As such long exposures are far bevond the 
rating characteristics of these tubes, one 
often resorts to a number of multiple ex- 
posures of much shorter duration and allows 


enough time for the target to cool otf be- 
tween exposures. The procedure is thus ex- 
tremely tedious and time consuming. 


MEASUREMENT OF FOCAL SPOT SIZE 
BY RESOLUTION METHOD 


In view of the foregoing difficulties, many 
investigators*^** are now turning to the 
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so-called resolution method of measur- 
ing focal spot size. The theoretical basis for 
this method has been discussed at length 
by one of us in a previous publication.’ In 
its practical aspect, it simply consists in 
making a radiographic image using a non- 
screen film of a test object of the tvpe 
shown in Figure 3. The test object is 
placed at some Intermediate position be- 
tween the x-ray tube and the film. Its exact 
distance from the film is not important. À 
careful inspection of the processed film will 
reveal that the patterns in the test object 
become progressivelv blurred up to a cer- 
tain point and thereafter reappear with a 
reversal of the dark and the bright lines 
(Fig. 3). Knowing m, the magnification 
factor and /, the number of line pairs per 
mm. in that pattern in which the contrast 
is minimal, the focal spot size 1s calculated 
using the equation 
Wi 

(m — i)f 

The value of m can be determined simply 
by dividing the image length of the entire 
test object by its actual length (Fig. 3). 

The measured focal spot size corresponds 
to the direction in which the test object is 
held with respect to the anode-cathode axis 


(1) 


a= 
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of the x-ray tube. In our laboratory we 
routinely make two measurements, one 
parallel to the A-C axis and the other per- 
pendicular to the A-C axis. 

The main attraction of the resolution 
method is that it is based on the observance 
of a type of “null” effect rather than direct 
measurement. For this reason, errors in- 
herent in the traditional pin-hole method 
are largelv avoided. The numerical value 
of the focal spot size as estimated by this 
method does not correspond to the phvsical 
size alone. Rather, it gives us that size of a 
homogeneously irradiating focal spot that 
has the same resolution capability as the 
one under measurement. For this reason 
it Is appropriate to call it the Equivalent 
Focal spot size?’ 

Some investigators prefer the use of a bar 
pattern with continuously varying spatial 
frequencies. Still others prefer the use of a 
star pattern. While conceptually it does 
not matter which of these is used, we feel 
that the use of discrete bar patterns is the 
most convenient from a practical point of 
view, because it eliminates the need for any 
precise measurements on the image. Also, 
with the star pattern one places the center 
of the star along the central axis and hence 
the disappearance will alwavs occur at à 
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Fic. 3. Test pattern used for the measurement of focal spot size by the resolution method. 
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TABLE II 
MEASURED FOCAL SPOT SIZE OF FOUR COMMERCIALLY AVAILABLE X-RAY TUBES 


(nominal size 0.3 mm. X0.3 mm.) 
Tube 1 

















Parallel to A-C Axis 








Perpendicular to A-C Axis 




































































Ja or e ous | n — 
co KVP go KVP 120 KVP go KVP go KVP 120 KVP 
25 mA 0.36 0.35 O.34 QO. 39 0.36 0.36 
so mA O.40 O.40 0.40 0.62 0.50 O.44 
100 mA rj O.51 | 0.45 0.80 O.71 | 6.71 
Tube 2 
15 mA 0.35 D: Tå 0.25 ©. 36 0.56 0.36 
so mA 0.54 O.33 0.52 0.46 0.4! 0.41 
100 mA O. 33 0.58 0.31 O.52 O.41 O.4I 
l'ube 3 
26 mÀ 0.36 Quae O.34 0.50 0.49 0.49 
somA 0.97 0. 36 0.34 0.62 0.51 0.50 
100 mA 0.37 0.37 O.34 0.83 0.54 D. rd 
150 mÅ 0.39 2 ra T 1.00 0.63 . 
Tube 4 
26 mA | 0.38 | 0.36 0.54 0.58 0.36 O.34 
£0 mA | 0.43 | O.41 | 0.38 0.48 0.44 0.40 
100 mA | 0.47 | 0.43 * 0.67 0.50 F 
150 mA | 0.51 | 0.46 , GPe | 








* Tube rating did not permit measurement. 


point away from the central axis. There- 
fore, one does not really measure the focal 
spot size along the central axis with this 
method. If the star is moved to get a better 
estimate of the focal spot size along the 
central axis, the symmetry of the arrange- 
ment will be destroved. 

Table r1 shows the measured values of 
the focal spot size of the 4 tubes under test, 
using the discrete bar pattern method 
described above. All the tubes tested obvi- 
ously have focal spots whose dimensions 
are substantially larger than the nominal 
size quoted by the manufacturers. Of all 
the tubes tested, Tube 2 was found to be 
the closest to the stated dimensions. Tube 2 
is superior also in the sense that it has a 
focal spot which is more nearly a square 
than the others. Parallel to the A-C axis, 
the equivalent focal spot size for this tube 





did not change appreciably with KVP or 
mA. Perpendicular to the A-C axis, there is 
some change with KVP and mA, but even 
here the variation is much less than in the 
case of the other tubes. The remaining 
tubes were all more or less equally unsatis- 
factory. 


DETERMINATION OF EQUIVALENT FOCAL 
SPOT SIZE WHEN THERE IS 
NO CROSS OVER 


Occasionally, the disappearance phe- 
nomenon cannot be observed. This will be 
the case if the intensity distribution from 
the focal spot happens to be close to a Gaus- 
sian or exponential rather than to a ho- 
mogeneous square or to 2 edge bands. In 
the present study we encountered this difh- 
culty with only one tube and that too only 
in a direction parallel to the A-C axis. In 
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this case we initially tried to look for the 
highest number of line pairs per mm. at 
which the pattern was still visible and use 
Equation i with this number for /. How- 
ever, this method was soon found to yield 
erroneous results. For one thing, the esti- 
mated size turned out to be of the order of 
o.1omm., almost a third of the nominal size 
of 0.3 mm. Secondly, when the films were 
exposed at various levels of magnification, 
the answers were all different. In order to 
investigate the reasons for this anomaly, 
all the patterns in the image were scanned 
by a microdensitometer and the entire 
square wave response curve plotted. This 
is shown in Figure 4. The dotted curve 
in the same Figure shows the theoretical 
square wave response or a o.2 mm. ho- 
mogeneous focal spot. The procedure used 
in obtaining this theoretical curve has been 
described elsewhere.5 Notice that while the 
theoretical curve is seen to fall sharply to 
zero, the experimental curve shows a rather 
asymptotic fall-off. This suggested that a 
more realistic value for the equivalent focal 
spot size would be obtained if the exponen- 
tial curve is extrapolated linearly to inter- 
cept the frequency scale as shown in Figure 
4. The x-intercept would then give the 
value of f to be used in Equation 1. Em- 
ploving this procedure, the focal spot size 
came out to be independent of the magnifi- 
cation factor involved in the imaging pro- 
cess, as 1t should be. 

Satisfving as this procedure is, it is not 
practical for routine use. Microdensitome- 
ters are expensive and are not readily avail- 
able. For this reason we proceeded to 
investigate if the square wave response 
could be obtained using an ordinary labora- 
tory densitometer. A special aperture mea- 
suring 0.25 mm. in diameter was made. 
Using this aperture the maximum(Imax) 
and the minimum(Imin) densitometer read. 
ings in each of the bar patterns were mea- 
sured. The ratio 


Imax — Imin 
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Fic. 4. Square wave response for a roentgenogram 
focal spot (see text for explanation). 


5 iO 
OBJECT FREQUENCY (Cycles per mm) 


vielded the square wave response in each 
case. Of course, the reading corresponding 
to the base fog of the film was subtracted 
from Imax and Imin before this ratio was 
determined. As the film was exposed to 
densities under 1.0 and as intensifving 
screens were not used, it was possible to 
assume that the densitometer readings 
were linearly proportional to the radiation 
exposure. It was gratifying to note that 
this method also yielded a square wave 
response curve closely in agreement with 
that obtained using a sophisticated micro- 
densitometer and shown in Figure 4. 


DISCUSSION 


One of the most important findings of 
this study was that the equivalent focal 
spot size can change drastically with tube 
current, 

A series of phantom experiments were 
carried out to see if these changes were large 
enough to be clinically important. Figure ç 
shows 2 , one made at so KVP, 25 mA (focal 
spot size 0.36 mm.Xo.3g mm.) and the 
other at so KVP, 100 mA (focal spot size 
Oo.51 mm. Xo.8o mm.). The total mAs was 
the same in each case. At m = 2.5, obviously 
the difference is conspicuous. However, 
at m=1.5, the difference still exists, but is 
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much less. If the roentgenograms are made 
at m~i, the difference between them 
would be even less. These results are of 
course quite as expected, since the smaller 
the magnification factor, the less the im- 
portance of the focal spot. Another point 
to be remembered is that the faster the 
screens, the less the importance of focal 
spot size at any given magnification factor. 
This is illustrated in. Figure 6 which shows 
the composite Modulation Transfer Func- 
tions of different screens used at different 
magnification factors. Notice that at m 
— 1.5, with fast screens, the resolution is 
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100 MA 


mz1.5 


ull. 


lic. §. Roentgenograms demonstrating the effect of changes in focal spot size with tube current. All the 
roentgenograms shown here were made at 50 KVP and 50 mAs. The only variables are the tube current 
and the magnification factor. The measured focal spot size was 0.36 mm. X0.39 mm. at 25 mA and 0.51 
mm.Xo.50 mm. at 100 mA. 


not limited seriously by the size of the focal 
spot, whereas with slow screens it is. This 
means that if one uses fast screens to avoid 
motion unsharpness and does not use mag- 
nification factors in excess of 1.5 or so, one 
need not be too concerned about the varia- 
tion of focal spot size with technical factors. 
Indeed, one may be able to use even a 0.6 
mm. tube and still get roentgenograms of 
comparable quality. Another conclusion 
that may be drawn from this study is that if 
one has a tube which shows a drastic change 
in focal spot size with tube current, it is pref- 
erable to use a high KV and a low tube cur- 
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Fic. 6. Composite Modulation Transfer Functions of different radiographic 
imaging svstems (see text for explanation). 


rent. However, unfortunately, the lower 
the tube current, the larger the exposure 
time and this might introduce some motion 
unsharpness, if the object motion is exces- 
sive. À possible escape from this 1s the use 
of faster screens, but then the screen un- 
sharpness may be excessive. Thus, in rou- 
tine magnification radiography, one has to 
carefully evaluate the relative importance 
of focal spot size, screen speed, object mo- 
tion and the magnitude of scattered radia- 
tion present in order to establish optimal 
routines. Several examples of making this 
type of calculations have been reported 
elsewhere.’ 


SUMMARY 

The focal spot size of fouro.3 mm. micro- 
focus commercial x-ray tubes was measured 
at various kilovoltages and tube currents 
using a resolution method. 

The implications of the variations ob- 
served are discussed in relation to chnical 
magnification radiography. 


Gopala U. V. Rao, Sc.D. 
Department of Radiology 
Division of Radiotherapy 
The Johns Hopkins Hospital 
Baltimore, Maryland 21206 
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CARDIOVASCULAR RADIOLOGY—CURRENT STATUS 


T7 issue of the JourRNAL is devoted 
primarik y to Cardiovascular Radiology 
and it seems appropriate to examine the 
current status of this subspecialty of diag- 
nostic radiology. The discipline of Car- 
diovascular Radiology is both a study 
of acquired and congenital heart disease 
and of peripheral vascular disorders. In 
this context perhaps the word 1s best 
hyphenated cardio-vascular radiology. Cur- 
rent trends in internal medicine and sur- 
gery include subspecialization and 1t 1s in- 
creasingly apparent that this trend is also 
developing in diagnostic radiology. Sub- 
specialization in neuro and pediatric radi- 
ologv leading to special competence in 
these areas has enabled the radiologist to 
relate more effectively than the "general- 
ist" with his medical and surgical counter- 
parts. 

Before beginning their training 1n cardio- 
vascular radiology, most residents ask us 
one or more of the following questions: 
(1) How much training do I have to have 
before | become competent? (2) How can I 
get training in coronary and cardiac cathe- 
terization? or more commonly (3) Can I 
just do abdominal and peripheral angiog- 
raphy instead of cardiac radiologv? It is 
clear to us that a three month rotation 
through cardio-vascular radiology does not 
constitute sufficient training to become 
competent in this subspecialty. It is 
also apparent that each resident rotating 
through cardio-vascular radiology should 


have some experience in the radiology of 


the heart and not just the peripheral ves- 
sels. Finally, if a radiology resident wishes 
to achieve special competence in cardiac 
techniques, an extensive training period 
beyond the introductory rotation in cardio- 
vascular radiology is required. 


Learning percutaneous vascular tech. 
niques is really the simplest part of cardio- 
vascular radiology. Of course, there are 
some inherent differences in manual dex- 
terity among trainees which allow some to 
progress faster than others in gaining conh- 
dence with these techniques, but after a 
three month rotation on an active angiog- 
raphy service, most trainees have gained 
some facility in performing procedures. 

Cardio-vascular radiology actually be- 
gins with consultation between the refer- 
ring physician and the radiologist. This 
aspect includes: (1) should the patient be 
studied? and (2) what tvpe of radiographic 
procedure is most likely to furnish the 
desired information? The cardio-vascular 

radiologist must share in this decision since 
he is responsible for the patient during and 
immediately after the studv. Interviewing 
the patient, talking to the patient's physi- 
clan and reviewing the clinical record as 
well as all previous roentgenographic data 
is part of the pre-study evaluation. If the 
cardio-vascular radiologist feels that the 
requested procedure is not indicated or 
that it should be modified, it is his respon- 
sibility to convey his opinion to the pa- 
tient's physician in order to achieve an 
optimal diagnostic plan for each patient. 
It is not possible to develop this tvpe of 
judgment by simply reading texts or 
articles, but instead it requires personal 
experience and training to achteve this 
goal. It also takes time to become skilled 
and confident in the roentgenographic in- 
terpretation of complex cardio-vascular 
abnormalities and hemodynamic flow pat. 
terns, to learn the optimal application of 
the equipment utilized in. cardio-vascular 
radiology, and to gain an awareness of the 
types of complications that occur as a 
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result of cardio-vascular procedures. The 
Lu Qi roe is often the dus 


he Zur be Beronek conversant an 
the alternatives | 
proper treatment. He should be trained to 
initiate. corrective therapy in an emer- 
gency situation or at least know the proper 
medical or surgical consultant to assist him 
in managing the complication. These four 
aspects of cardio-vascular radiology (judg- 
ment, roentgenographic interpretation, un- 
derstanding of equipment, and manage- 
ment of complications) require more than 
a three month training period. Training 
should also be provided in cardio-vascular 
pathology, research techniques and related 
pharmacology. 

For the individual seeking competence 
only in peripheral angiography whether it 
be in private practice or an academic set- 
ting, there should be a minimum require- 
ment of one vear of training in vascular 
radiology. During this vear there should be 
some exposure to cardiac procedures since 
the vascular radiologist, particularly in a 
community hospital, will of necessity be 
expected to have some knowledge of these 
examinations. 

It is also clear to us that to have special 
competence in cardiac and peri ‘pheral vascu- 
lar procedures wi ill require a minimum 
training period of two vears (Table 1). 
This does not mean that the cardio-vascu- 
lar radiologist has to be equally accom- 
plished in cardiac as well as in. peripheral 
vascular catheterization, but after two 
vears he should have enough experience 
and training to effectivelv direct a labora- 
tory perfor ming both types of procedures. 
More importantly he will be able to relate 
well with cardiologists, cardiovascular sur- 
geons, and vascular surgeons who have had 
a similar two year training experience in a 
subspecialty beyond their general medical 
and surgical residency. It is anticipated 
that among the cardio-vascular radiology 
pa some pa Mo be more terete 
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Cardio-Vascular 


Radiology Training 


Introduction to range of 
available techniques and 
methodology 


first 2 years of residency 


1 year rotation during 
3rd and 4th vears of resi- 
dency 


Abdominal and periph- 
eral angiography 


2 year rotation during 
ard and 4th years of resi- 
dency 


Abdominal, cardiac and 
peripheral angiography 


petent in both of these disciplines. This 
two year period of experience would seem 
appropriate for the trainee remaining in an 
academic department or entering private 
practice in a hospital where he is expected 
to perform both categories of examinations. 

It might be argued that since cardiolo- 
gists in this country perform most cardiac 
and coronary catheterizations, there is 
little opportunity for the radiologist to 
contribute to or participate in these pro- 
cedures. This sentiment is often expressed 
as an explanation to justify abbreviated 
cardio-vascular training for radiology resi- 
dents. Our experience, however, has been 
that the well trained cardio-vascular radi- 
ologist has a great deal to contribute and 
need not assume a passive role among his 
peers in cardiology. After a two year 
training period he is more familiar with 
radiographic and catheterization techniques 
and the use and capability of equipment 
than the medical resident after a two vear 
cardiac fellowship. The cardio-vascular 
radiology trainee spends two vears in the 
laboratory, while the cardiac fellow must 
divide his time between the cardiac cath- 
eterization laboratory, outpatient and in- 
patient cardiology and noninvasive pro- 
cedures such as electrocardiography and 
phonocardiography. 

“Competition” for the performance of 
catheterization procedures is counter-pro- 
ductive and only adds to interdepartmental 


friction, Both the cardiologist and the radi- 
ologist can contribute to the information 
content of procedures by virtue of their 
special orientation in the catheterization 
laboratory. The responsibility for "pushing 
the catheter" should be shared among 
those in the laboratory, who have had 
proper clinical training 
their specialty orientation. 

One particular trend developing in diag- 
nostic radiology requires special scrutiny: 
It is the concept that cardio-vascular radi- 
ology be divided by systems; z.e., so that 
the pulmonary, renal and visceral angiog- 


raphies are performed by those members of 


the Radiology Department with special 
interest in these areas. Arguments can be 
mustered both pro and coz for this arrange- 
ment. Part of the discussion on this point 
should relate to some of the fundamental 
questions considered earlier. Angiographic 
pathology not always simply relates to just 
one svstem, and so the angiographer must 


be thoroughly conversant with all types of 


vascular radiologv. This means that should 
one only want to be a “renal angiographer,' 
he should first achieve thorough training in 
vascular radiology, so he won't end up hav- 
ing to call a "thoracic angiographer" when 
searching for a thoracic pheochromocytoma 

This fragmentation in cardio-vascular 
radiology, in our opinion, has some undesir- 
able features. It would seem illogical to 
have a vascular surgeon request a urolo- 
gist to perform the operation when he en- 
counters an abdominal aortic aneurysm 
that requires a vascular repair on the renal 
arterv, Vascular radiology like vascular 
surgerv consists of a variety of techniques 
which can be applied to many svstems in 
the body. Since there is definite morbidity 
and, rarely, mortality associated with 
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vascular techniques, it is important that 
those individuals performing vascular radi- 
ologic techniques be thoroughly conversant 
with this subject. 

What does all this mean for the resident 
in training in diagnostic radiology ? What it 
means in our opinion is that all residents in 
diagnostic radiologv should rotate through 
the subspecialties during the first two vears 
of their training Just as their counterparts 
in medicine and surgery do. At the end of 
this two year period, some residents may 
elect to go into a training program in 
cardio-vascular radiology or others may 
elect to continue with a third vear of diag- 
nostic radiology and then perhaps pursue a 
training period in one of the subspecialties. 
Should there be an excess of trainees in 
any one of the subspecialties, the law of 
supply and demand in radiologv should act 
as a control. 

In addition to the Eastern and Western 
Societies of Angiography, there is a newly 
formed eee on Car Min ro Radiol- 


a newly formed N orth P [em of 
Cardiac Radiology. It is our opinion that 
these organizations in conjunction with the 
American Board of Radiology and the Amer- 
ican College of Radiology should address 
themselves to a policy which will outline 
training in cardio-vascular radiology and 
establish uniform criteria for special com. 
petence in this area, 


Roser I. Warre, Jr., M.D. 
A. EVERETTE JAMES, JR., Sc. M.. 
Martin W. Donner, M.D. 


, M.D. 


Department of Radiology and Radiological 
Science 

The Johns Hopkins Medical Institutions 

Baltimore, Maryland 21205 
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IHE SCIENTIFIC EXHIBITS 


HE SCIENTIFIC EXHIBITS of the 
Seventy-fourth Annual Meeting of The 
American Roentgen Ray Society held at 
the Queen Elizabeth Hotel, Montreal, 
Canada, September 25-28, 1973, were 
again numerically large and scientifically 
the most educational in the history of the 
Society, 
The secret Scientific Awards Commit- 
tee, considering the excellent quality and 
splendid display of all exhibits, after much 
study and deliberation awarded 16 certifi- 
cates of Merit and selected 3 exhibits for 
the great honor of the Society's Gold, Silver 
and Bronze Medals. 


Goup MEDAL 


Stridor in Infants and Children. Pliny C. 
Smith, M.D., Leonard E. Swischuk, M.D., 
and Charles J. Fagan, M.D., University of 
Texas Medical Branch, Galveston, Texas, 

Many lesions cause stridor in infants and 
children, and most are demonstrable with 
plain film roentgenographic examination, 
Barium studies are also occasionally help- 
ful, but endoscopy and bronchoscopy can 
usually be avoided. 

To substantiate this premise, a concise 
review of normal anatomy and numerous 
lesions, from the nasopharynx to the tra- 
chea and upper esophagus, were illustrated 
and discussed. 

Plain. film roentgenographic diagnosis 
was stressed and special emphasis was 
given the upper esophageal foreign body 
whose clinical presentation (stridor, respi- 
ratorv distress) can completely mislead the 
physician and cause extensive, potentially 
hazardous, examination of the larvnx and 
trachea. 

Other case presentations included retro- 
pharyngeal masses, pharyngeal lesions, 
vascular anomalies, and laryngomalacia. 

There was a scientific essay on the same 
subject. 


SILVER MEDAL 


Nerve Tumors and Neurofibromatosis. 
R. Ethier, M.D., D. Melan con, M.D., 
G. Belanger, M. D., PE, Milette, M. D., 


and M. Jacoby, M. D. , Nlontreal Neürolo: oa 


ical Hospital pue Institute, Nlontreal, 
P.Q., Canada. 


T his exhibit dealt with the presentation 
of the roentgenologic features of nerve 
tumors and neurofibromatosis. These fea- 
tures were illustrated with cases of various 
nerve tumors and neurofibromatosis, as 
well as a self-teaching kit of approximately 
7o slides which could be selected at ran- 
dom. 

Special emphasis was placed on plain 
film roentgenographic examination, Ana- 
tomic specimens were shown, 


Bronze MEDAL 


Anomalous Pulmonary Fenous Connec- 
tion. Rogelio Moncada, M.D., Maurice 
Lev, M.D., Robert Miller, M.D., David 
Wasserman, M.D., Saroja Bharati, M.D., 
and Harvey W nite, M.D., Loyola Ber 
sitv of Chicago, Mavwood, Illinois. 

Anomalous pulmonary venous connec- 
tion is a developmental defect character- 
ized by the lack of anatomic continuity 
between the pulmonary veins and the left 
atrium, These veins in turn must enter 
either a systemic vein or the right atrium. 

The broad s pectrum of bronchopulmo. 
nary ed e that are usually present 
in partial A.P.V.C, to the S. V.C., R. A. left 
vertical vein, and right and left.sided 
"scimitars" was presented. The supra- 
cardiac, cardiac and infradiaphragmatic 
varieties of total A,P.V.C. with their re- 
markably different. clinical and hemody- 
namic alterations were shown, with empha- 
sis on the gross pathologic anatomy and 
angiographic findings. 
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CERTIFICATES OF MERIT 


Diagnosis and Detection of Arteriovenous 
Malformation of the Bowel. R. J. Alfidi, 
M.D., T. H. Hunter, M.D., W. Hawk, 
M.D., E. Winkleman, M.D., R. Turnbull, 
M.D., C. Esselstyn, M.D., and R. Herman, 
M.D., Cleveland Clinic Foundation, Cleve- 
land, Ohio. 

Isolated arteriovenous malformations 
(AVM) of the bowel are a seldom recog- 
nized cause of chronic gastrointestinal 
tract bleeding. They are rarely visible on 
conventional barium studies and at lapa- 
rotomy. Pathologists may not be able to 
detect them in surgical specimens. 

Selective arteriography is the only 
method currently available for diagnosis 
and reliable localization at laparotomy and 
in surgical specimens. Corrosion casting of 
plastic injected arteriovenous malforma- 
tions provides a logical and consistent 
method of detecting small lesions in surgi- 
cal specimens. Surgical correlation with 
arteriograms is good, when the lesions are 
located in the colon. For isolated lesions 
located in the small intestine, concomitant 
arteriography with laparotomy should be 
used for localization. 

This was amply demonstrated in the 
exhibit. 

Anomalous Arterial Communications 1n 
the Chest. Edmund A. Franken, Jr., M.D., 
and Roger A. Hurwitz, M.D., Indiana 
University Medical Center, Indianapolis, 
Indiana. 

Many uncommon anomalous arterial 
communications in the chest have been de- 
scribed which mimic the more well known 
lesions (example—patent ductus arteri- 
osus). 

In the exhibit these vascular anomalies 
were classified in anatomic and hemody- 
namic fashion and their cineangiographic 
characteristics described. They included: 


I. Direct Aortic—Pulmonary Com- 
munications 

II. Systemic Artery 
A. Fistula—to vein, lung, pulmo- 


nary artery 
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B. Anomalous origins—subclavian 
and coronary arteries 
III. Pulmonary Artery 
A. Fistula—to vein, left atrium 
B. Anomalous origin—from ascend- 
ing or descending aorta. 


The Importance of Liver-Spleen Spatial 
Relationship in Scan Diagnosis. Raymundo 
Tiu Go, M.D., Norihisa Tonami, M.D., 
Ching Liang Chiu, M.D., Rolf L. Schapiro, 
M.D., and James Henry Christie, M.D., 
Department of Radiology, University of 
Iowa, Iowa City, Iowa. 

The purpose of the exhibit was to show 
liver-spleen height disparity and flattening 
or depression of the liver-spleen dome as 
important signs in scan diagnosis. 

These signs, as seen in the routine tech- 
netium 99m sulfur colloid liver-spleen scan, 
lead the Exhibitors to suspect and detect 
supradiaphragmatic, diaphragmatic or sub- 
diaphragmatic abnormalities. Correlation 
with routine or inspiratory chest roent- 
genograms is important and may reveal the 
suspected abnormality. If the chest roent- 
gen finding does not explain the scan signs, 
then a transmission-emission scan is ob- 
tained. This will often delineate the pres- 
ence and extent of the abnormality and will 
usually help to decide what further studies 
to pursue. 

Liver-spleen height disparity is observed 
in abnormal conditions such as cardiomeg- 
aly, pericardial effusion and/or unilateral 
pleural effusion, unilateral abnormally high 
hemidiaphragm, subdiaphragmatic abscess 
and intrasplenic pathology. Flattening or 
depression of the liver-spleen dome is seen 
in pulmonary emphysema and bilateral 
pleural effusion. 

Lymphoproliferative Disorders of the 
Thorax. E. R. Heitzman, M.D., B. Mar- 
karian, M.D., and C. T. DeLise, M.D., 
State University of New York, Upstate 
Medical Center, Syracuse, New York. 

This exhibit illustrated those diseases of 
lung characterized by lymphocytic infiltra- 
tion of the pulmonary parenchyma and 
mediastinal structures. 


Vou. Ite NO; E 


Lymphocytic interstitial pneumonia, 
pseudolymphoma and lymphoma were con- 
sidered and their inter- eas dis- 
cussed; their roentgenographic appearance 
and clinical course were reviewed in detail. 

Newly recognized information concern- 
ing the immunoglobulin abnormalities as- 
sociated with these diseases was included. 
Possible associations with other entities 
such as Sjógren's syndrome, Mikulicz’ svn- 
drome, inflammatory DiSndotumor of lung, 
W aldenstróm' s disease and angiofollicular 
lymphoid hyperplasia were explored. 

Renal. Microcirculation following Papil- 
lary Damage. Denis Lyonnet, M.D., Harry 
Z. Mellins, M.D., Peter G. T M.D., 
and Itaru Yamamoto, M.D., Department 
of Radiology, Harvard Medical School, 
Boston, Massachusetts. 

Silicone rubber perfusion studies in rab- 
bits support the view that cortical changes 
which follow papillary injury are not the 
result of vascular damage but mav be the 
sequelae of collecting tubule lesions. 

This was demonstrated in the exhibit. 

Pitfalls in the Radiographic Diagnosis of 
Trauma. Robert D. MacIntyre, M.D., 
Norma Fallis Harris, M.D., and Gene C. 
Cunningham, Jr., M. D., Department of 
Radiology, Baylor College of Medicine, 
Houston, Texas. 

Twenty cases of unusual fractures or dis- 
locations or those difficult to diagnose were 
presented. 

They represented entities normally en- 
countered in the Emergency Room requir- 
ing no special techniques for demonstra- 
tion. The presentation was such that 
viewers could test their diagnostic acumen, 
if they chose. 

All of the cases were collected at the 
Baylor Affiliated Hospitals over a 4 year 
period. 

Hlaustral Anatomy and Pathology: A 


New Look. Morton A. Meyers, M.D., 
Frank Volberg, M.D., Barry Katzen. 
M.D., and Gerald Abbott, M.D., The New 


York Hospital-Cornell University Medical 
Center, New York, New York. 
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The distinctive haustral contour of the 
large intestine is provided by 4 bands of 
longitudinal muscle, the tenia mesocolica 
(PM), tenia omentalis (TO), and tenia 
libera (TL). The haustral sacculations are 
thus organized into 3 easily identifiable 
rows: (1) FM-TO; (2) TO-TL; and (3) 
Tier M Each row of haustra has charac- 
teristic anatomic relationships, 

The purpose of this report was four-fold: 
(1) to clarify the role of the tenia in the 
colonie contour; (2) to establish the ana- 
tomic definition and relationships of the 
rows of haustral sacculations and their 
roentgenographic identification; (3) to de- 
termine the fascial planes of spread from 
adjacent organs to specific rows of haustra 
first involved; and (4) to document the 
roentgenologic localization and diagnosis 
of intraabdominal disease states by their 
effect on haustral sacculations. 

These observations were based on post- 
mortem studies involving contrast exami- 
nation of the colon with identification of 
anatomic relationships, injection of the 
mesenteric attachments of the colon to 
determine the planes of spread, and se. 
lected clinical cases. 

Hypotonic Radiography with Glucagon. 
Roscoe E. Miller, M.D., Stanley M. 
Chernish, M.D., Jovit Skucas, M.D., 
Bernard D. Rosenak, M.D., and Bruce E. 
Rodda, Ph.D., Indiana University School 
of Medicine: Indianapolis, Indiana. 

The effect of glucagon, atropine sulfate, 
and propantheline bromide on the stomach, 
duodenum, and small bowel was compared 
to placebo in 72 roentgenographic exami- 
nations, This double blind crossover study 
showed that in 10 and 3o minutes there was 
a significant decrease in gastric, duodenal, 
and small bowel motility and tonicity with 
all the active drugs. Glucagon, howev rer, 
was significantly better than the anti- 
cholinergics, had little action at 60 min- 
utes, and had few side effects. 

Atropine sulfate and propantheline bro- 
mide were still effective at 60 minutes, and 
the intensity of side effects was much more 
distressing with propantheline bromide. 
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There was a scientific essay on the same 
subject. 


Paths of Progress. Charles E. Mullins, 
M.D., John T. Dawson, ]r., M.D., and 


Dan G. McNamara, M. D., Baylor College 
of Medicine and the T ee Children’s 
Hospital, Houston, Texas. 

This display was designed to present spot 
film roentgenograms showing “‘character- 
istic" and unusual catheter courses in a 
variety of cardiac malformations including: 
cervical aortic arch; total anomalous ve- 
nous return; L-transposition; D-transposi- 
tion; Pott’s anastomosis; patent ductus 
arteriosus; double outlet right ventricle; 
asplenia svndrome; as well as normal 
hearts. 

The corresponding diagrams revealing 
the catheter courses and anatomy were 
available to the viewer by pushbutton, The 
display was challenging and instructive to 
the viewer as to his knowledge of possible 
catheter courses. 

The complicated patterns created by the 

catheters were also intriguing. 

The Mecontum Plug Syndrome. Roentgen 
Evaluation and Differentiation from Hirsch- 
sprung's Disease and other Pathologie States. 
Rubem Pochaczevsky, M.D., and John C. 
Leonidas, M.D., City Hospital Center at 


Elmhurst and The Mount Sinai School of 


Medicine, New York, New York. 


The authors’ experience with 14 cases of 


the meconium plug svndrome and 13 cases 
of Hirschsprung’s disease was presented 
and the roentgenographic findings re- 
viewed. Criteria for differentiation of me- 
conium plug syndrome from Hirschsprung's 
disease as well as from other pathologic 
processes such as necrotizing enterocolitis 
of infancy and meconium ileus were formu- 
lated and illustrated. 

Infusion Tomography of the Gallbladder. 
Sanford E. Rabushka, M.D., Leon Love, 
M.D., and Rogelio Moncada, M.D., Loy- 
ola University Medical Center, Maywood, 
IHlinois. 

It is possible by whole body opacification 
effect to visualize the wall of an abnormal 
gallbladder, This is accomplished by the 
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administration of high doses of meglumine 
diatrizoate intravenously as an infusion 
technique similar to the one used for neph- 
rotomograph v. 

‘Tomogt 'aphic sections at the gallbladder 
level mav visualize the gallbladder after 15 
minutes. The technique has been success- 
ful in: (1) puc gallbladders tol- 
lowing oral or intravenous cholangiogra- 
phv; (2) Jaundice; and (3) acute cholecy S- 
titis, 

The exhibit included gross specimens as 
well as microsections demonstrating wall 
thickness, 

Hysterosalpin gography. John A. Rich- 
mond, M.D., and Victor G. Mikity, M.D., 
Womens Division, LAC.USC Medical Cen. 
ter, Los Angeles, (Cmn. 


Some common and unusual cases of 
OB-GYN pathology were shown. These 


cases were selected from 1,000 consecutive 
hvsterosalpingograms obtained at the 
Womens Division, LAC-USC Medical Cen- 
ter, 

The clinical and pathologic correlation of 
inflammatory, gr errs and neoplas- 
tic diseases as well as of some rare congeni- 
tal anomalies was demonstrated. The 
added combined use of pelvic pneumonog- 
raphy in selective cases was emphasized as 
a useful and valuable adjunct. 

“Clipping Injury Fracture of the Epi- 
physis in the Adolescent Football Player: An 


Occult Lesion of the i ^— Lee Frank 
Rogers, M.D., Stanley C. Jones, M.D., 


and A. Ross Davis, M.D., Daan af 
Radiology and Department of Orthopedic 


Surgery, Hermann Hospital, The Univer- 
sity of Texas Medical School, Houston, 


Texas. 

The athlete’s knee ts quite vulnerable to 
ligamentous injury. This is particularly 
true of mature athletes. The high school 
athlete’s or adolescent knee may react dit- 
ferently to the same stresses. The major 
difference in the osseous structure between 
these age groups is the presence of the 
growth plate and epiphysis in the adoles- 
cent skeleton. Forces that would result in a 
ligamentous injury 1n an adult are likely to 
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result in an epiphyseal injury in a child or 
adolescent. 

Clipping injuries of the knee in the ado- 
lescent football player mav result in oc- 
cult, undisplaced epiphyseal separations. 
Clinically, these are commonly mistaken 
for ruptures of the medial collateral liga- 
ment. The latter require immediate sur- 
gery, whereas an epiphyseal injury requires 
only closed reduction and casting. This 
crucial distinction can be made roentgeno- 
graphically. The findings are subtle and 
easily overlooked. Stress views may be 
necessary. 

Seven cases were presented. The injurv 
was reproduced in voung rabbits. These 
specimens were utilized to demonstrate the 
significant anatomic relationships and the 
pathophvsiology of injury. 

There was a scientific essay on the same 
subject. 

The Axial Pancreatic View: A New A p- 
proach for Recognizing Enlargement of the 
Body and Pastor Boats Philip A. Sora- 
bella, M.D., William L. MEE M.D., 
and William B. Seaman, M.D., Depart- 
ment of Radiology, Columbia-Presbyterian 
Medical Center, New York, New York. 

The axial pancreatic view in the upper 
gastrointestinal series was designed to per- 
mit more accurate assessment of the cross- 
sectional area of the body and tail of the 
pancreas than is possible with conventional 
lateral views. 

The patient is oriented such that a hori- 
zontal beam is directed 25° toward the pa- 
tient's head and 20° posteriorly as it passes 
from right to left, thus aligning the beam 
with the axis and the body and tail of the 
pancreas. Diagrammatic and postmortem 
studies showed the theoretic basis for the 
sensitivity of this view in demonstrating 
enlargement of the body and tail of pan- 
creas. Clinical cases were illustrated where 
the enlargement was shown only on the 
axial pancreatic view. The cases presented 
included carcinoma and acute pancrea- 
titis. 

The Role of Angiog graphy in the Manage- 
ment of Hemorrhage following Pelvic Trauma. 
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Arthur C. Waltman, M.D., Christos A, 
Athanasoulis, M.D., W. Robert Courey, 
M.D., Ernest J. Ring, M.D., and Stanley 
Baum, M.D., Massachusetts General Hos- 
pital and Harvard Medical School, Boston, 
Massachusetts. 

Arteriography was performed on 6 pa- 
tients massivelv hemorrhaging following 
pelvic trauma and 2 patients following hip 
surgery. 

The bleeding points were localized and 
hemostasis was produced by intraarterial 
techniques (balloon and blood clot). 

Hysteroselpingography in Infertility. Heun 
Y. Y une, M.D., Robert E. Cleary, M.D., 
Loren Petersen, M.D., and Freee C. 
Klatte, M.D., Indiana University Hospi- 
tal, Indianapolis, Indiana. 

Contributions of hysterosalpingography 
in the work-up and treatment of female in- 
fertilitv have been considered to be anv- 
where between indispensable bv some and 
unnecessary bv others. 

The Exhibitors have reviewed all case 
records of patients who came to Indiana 
University Medical Center Hospital in the 
past § years. The cases were classified into 
corr o and uncorrectable causes of 
infertility; the role the hysterosalpingog- 
raphy p ed towards diagnosis and estab- 
lishment of therapeutic measures in each 
patient was re-evaluated. 

The results indicated areas of positive 
and often definitive diagnostic contribution 
and sometimes a therapeutic effect of this 
examination. 


There 


was a scientific essay on the same 
subject. 


OTHER ExcELLENT Exuipirs WERE: 


Early Diagnosis of Breast Cancer. Amer- 
ican College of Radiologv in cooperation 
with the National Cancer Institute and 
the American Cancer Society. 

This beautifully displaved and authori- 
tatively documented exhibit was a descrip- 
tive presentation of various techniques of 
detecting early carcinoma of the breast 
and announcing centers for reorientation of 
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physicians and technologists in the differ- 
ent modalities currently used. 

Congenital Diaphragmatic Defects in the 
Pediatric Patient. Ronald B. Addlestone, 
M.D., Arvin E. Robinson, M.D., and Her- 
man Grossman, M.D., Department of 
Radiologv, Duke Universitv Medical Cen- 
ter, Durham, North Carolina. 

While emphasis has been on understand- 
ing the persistent pleuroperitoneal tvpe of 
posterior diaphragmatic defect, other ab- 
normalities of the diaphragm which pres- 
ent in the pediatric age group are often 
poorly defined, and consequently managed 
inconsistently, 

These defects include: anteromedial, 
posterolateral and esophageal hiatal her- 
nias; and partial and complete eventra- 
tions. With proper recognition of the de- 
velopment and presentation of these vari- 
ous abnormalities, differences in the proper 
management and prognosis become appar- 
ent. 

An understanding of the development of 
these abnormalities and an evaluation of 
clinical limitations will allow a better de- 
termination of the most effective method 
of management than immediate concern 
with abnormal roentgenograms. 

Pediatric Case of the Day. Walter . 
Alexander, M.D., and Barry D. Fletcher, 
M.D., Department of Radiology, The 
Montreal Children's Hospital and McGill 
Universitv, Montreal, P.Q., Canada. 

This exhibit consisted of the daily expo- 
sition. of roentgenograms depicting the 
hndings in typical pediatric conditions. 
Related historical and clinical information 
was given, where indicated. For each daily 
case, the observer was afforded the oppor- 
tunity to indicate his or her interpretation 
and diagnosis. 

The documented answer was displaved 
on the following dav. 

Retroperitoneal Fibrosis. Peter H. Arger, 
M.D., Jonathan L. Stolz, M.D., and Wal- 
lace T. Miler, M.D., Hospital of Univer- 
sity of Pennsylvania, Philadelphia, Penn- 
sylvania. 

Retroperitoneal fibrosis presents with a 
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clinical and roentgenographic spectrum in- 
volving the ureters, inferior vena cava, 
iliac vein and rectum. The clinical and 
roentgenographic aspects of this spectrum 
were shown and demonstrated. 

Medial deviation of tapered obstructed 
ureters in the lower lumbar region was 
described as a “classic sign” of retroperi- 
toneal fibrosis. 

A comparative statistical analysis of the 
position of the ureters relative to the lower 
lumbar spine and sacrum was done, com- 
paring Ig cases of retroperitoneal fibrosis 
with 60 normal cases. This analysis was 
shown and the lack of significant differ- 
ence between the 2 groups demonstrated. 

Pseudotruncus Arteriosus: The Impor- 
tance of Selective Bronchial Angiography for 
the Planning of Total Surgical Repair. Har- 
old A. Baltaxe, M.D., David C. Levin, 
M.D., Aaron R. Levin, M.D., Henry P, 
Goldberg, M.D., Mary Allen Engle, M.D., 
Thomas A. Sos, M.D., and Paul A. Ebert, 
MLD., Cornell University Medical Center, 
New York, New York. 

Pseudotruncus is now amenable to total 
surgical repair by the use of aortic homo- 
grafts. In order to perform this procedure, 
the blood supply to the lungs must be fully 
appreciated. 

The anatomic arrangement of the pulmo- 
nary and bronchial arteries is greatly vari- 
able in pseudotruncus and must be out- 
lined by selective angiography, 

This exhibit discussed in detail the vari- 
ous anatomic arrangements found in pseu- 
dotruncus. Examples of various types of 
blood supply to the lungs were demon- 
strated, and the importance of their visuali- 
zation was stressed in the light of a pos. 
sible surgical correction. 

Experimental Diphenylhydantoin Induced 
Rickets. A. Bar, Ph.D., W. Bergstrom, 
M.D., R. Chiroff, M.D., L. V. Gould, 
M.B., Ch.B., M. Villareal, B.S., and R. H. 
Wasserman, Ph.D., Cornell Universitv, 
Ithaca, New York, and Upstate Medical 
Center, Svracuse, New York, 





patients treated with anticonvulsant ther. 
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apy was first reported in the late 1960s and 
is now widely recognized. Most reports 1n- 
volve patients treated with a combination 
of phenobarbitone and diphenylhydantoin 
(DPH). 

Clark e£ al. (Invest. Radiol., 1971, 6,152- 
154) found no evidence of rickets in rats 
treated with DPH, suggesting that DPH 
was not responsible for clinical rickets or 
osteomalacia. 

In other experimental animals, the Ex- 
hibitors have. produced. definite. evidence 
of rickets related to dosage with DPH. 
This is found to be associated with propor- 
tional changes of calcium absorption and 
calcium binding protein. This observation 
incriminates DPH as an agent altering cal- 
cium metabolism. 

Pulmonary Manifestations of Sarcoidosis. 
Yahya Berkmen, M.D., and Robert Bard, 
M.D., Department of Radiology, New 
York Medical College, New York, New 
York. 

The 4 stages of pulmonary sarcoidosis 
are: Stage r--hilar. lymphadenopathy- 
asymptomatic; Stage t11—parenchymal le- 
sions-subacute or acute symptoms; Stage 
ni—parenchymal lesions with lympha- 
denopathy-symptomatic; and Stage 1v— 
fibrosis-respiratory insufficiency. 

Cases typical of these 4 stages were pre- 
sented in the exhibit. 

Case of the Day. Alfred S. Berne, M.D., 
Richard D. Gerle, M.D., George E. 
Mitchell, M.D., John €. Sanborn, M.D., 
Bernard Schneider, M.D., and Howard R. 
Wilkov, M.D., Crouse-Irving Memorial 
Hospital, Svracuse, New York. 

Unusual radiologic cases of educational 
value were shown for analysis. 

The following dav the correct answer, 
and explanation and the appropriate bibli- 
ographv were demonstrated. 

Endoscopic Cholangtopancreatography. 
M. K. Bilbao, M.D., T. Lee, M.D., R. M. 
Katon, M.D., J. Roh: M.D., and C. T. 
Dotter, M.D., University of Oregon Med- 
ical School, Portland, Oregon. 

A method for peroral transpapillary 
retrograde cholangiopancreatography using 
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fluoroscopically controlled endoscopy and 
radiography was described. 

The method has yielded a high rate of 
successful papillary cannulation even in 
inexperienced hands (97 per cent of the first 
35 cases), and therefore appears to be an 
improvement over previously published 
methods. 

The radiologic findings, 
role in patient management were 
trated. 

Metastatic Lesions from Common Urinary 
Tract Malignancies. Robert C. Brown, 
M.D., C. M. Kinloch Nelson, M.D., James 
A. Matter, M.D., Raymundo T. Go, M.D., 
Petronio T. Lerona, M.D., and Rubin H. 
Flocks, M.D., University of Iowa Hospi- 
tals, [lowa City, Iowa. 

A correlation of the gross pathologic, 
radiographic and radioisotopic features of 
metastases from 3 common genitourinary 
neoplasms—adenocarcinoma of the kidney, 
transitional cell carcinoma of the bladder, 
and carcinoma of the prostate—was dem- 
onstrated. 

Special attention was given to angio- 
graphic and radioisotopic features of these 
lesions when applicable. 

Acute Rectal Hemorrhage: New Concepts 
in Etiology Based on Arteriogt phy. William 
J. Casarella, M.D., Shelby J. Galloway, 
M.D., Edward M. Pollock, M.D., Richard 
N. T SUM M.D., and David A. Follett, 
M.D. , Department of Radiology, Cea: 
bia-P rey terian Medical Center, New 
York, New York. 

In a large series of clinical cases of acute 
rectal hemorrhage, emergency arteriogra- 
phy has been shown to be the only diagnos- 
tic technique capable of locating the bleed- 
ing point preoperatively. 

Certain conclusions can be drawn from 
these studies: 


indications, and 
illus- 


1. Arteriography is a safe, reliable pro- 

cedure. 

Most bleeding points are located in 

the right colon. 

3. Diverticulosis 1s the most common 
cause of acute rectal hemorrhage. 


r2 
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4. Arteriovenous malformations of the 
cecum are frequently associated with 
valvular heart disease. 

. Upper gastrointestinal tract lesions 
may present as rectal bleeding. 

6. A spectrum of other lesions is recog- 

nizable on angiography, 


t "a 


Examples which demonstrate these 
points were shown along with pathologic 
correlation. 

A scientific essay was presented on the 
same subject. 

Nanthogranulomatous Pyelonephritis ; with 
Angiogr 2 Evaluation, Eung Man Cha, 
M. D.. Fer-Shung Chang, M.D., Nader 
Badoushr. M.D., George B. Greenfield, 
M.D., and Albert Rubenstone, M.D., The 
Chicago Medical School, Mount Sinai Hos- 
pital, Chicago, IHlinois. 

Four cases of xanthogranulomatous py- 
elonephritis (unilateral) studied bv intra- 
venous pvelography, nephrotomography, 
and renal arteriography, and proven by 
nephrectomy were reviewed. The intrave- 
nous pyelography and nephrotomography 
showed a nonfunctioning kidnev or renal 
mass. 

The renal angiographic findings were: 
(1) dilated renal capsular arterv; (2) prom- 
inent renal perforating arteries; (3) prom- 
inent small arteries adjacent to the lesion; 
(4) tumor-like stain mixed with avascular 
areas; and (§) dilated lumbar and superior 
mesenteric arteries when the process ex- 
tends. 

Although this condition has been mis- 
diagnosed preoperatively in the past, the 


Exhibitors stated that effort should be 


made to differentiate this benign lesion 
from other entities. 

Radiographic Ureteral Changes with Ap- 
pe ndicitis. € hing L. Chiu, M. D. 2 and Ron- 
ald R, Gambach, M.D., Department of 
Radiology, University of Towa Iowa City, 
lowa. 

Ureteral changes on the intravenous py- 
elogram in patients with appendicitis in- 
clude: right ureteral deviation: and uretero- 
pyelocaliectasis and right ureteral spindle 


The ScientifiC Exhibits 


NOVEMBER, 1971 


(mild fusiform dilatation of the middle one- 
third of the ureter above pelvic brim with 
ureteral opacification proximally to the 
ureteropelvic Junction). 

Patients older than £0 years with appen- 
dicitis exhibit right ureteral deviation as 
the most common single abnormality. Pa- 
tients under 31 years exhibit right ureteral 
spindle as the most common single 
change. 

Ureteral spindle with appendicitis may 
be due to periureteral inflammation with 
edema and narrowing of the ureteral lumen, 
ureteral atony or extrinsic compression 
with partial ureteral obstruction. 

Koentgenograms of the Pulmonary Macro- 
section, Ching L. Chiu, M.D., and Earl F. 
Rose, M.D., Iowa University Hospital, 
Iowa Citv, Iowa. 

Roentgenographic macrosections of the 
lung (illumination of 300-400 micra thick- 
ness of the paper mounted macrosections 
of the lung) are useful for demonstrating 
gross pathologic and functional changes 
and for comparing the pathology with the 
roentgenologic findings. 

Roentgenographic macrosections provide 
an additional advantage of permanent fine 
intrinsic changes and less confusion by 
color in the background. These are particu- 
larly useful in postmortem evaluation of 
pulmonary gross pathology and are most 
valuable tor Ma cs purposes. 

Traumatic Diaphragmatic Hernia. J. 
Luther Clements, ]r., M.D., Gwvnne 
Brunt, M.D., Turner Ball, M.D., Steven 
Cline, M.D., and H. Stephen Weens, M.D., 
Department of Radiologv, Emory Univer- 
sity School of Medicine and Gradv Memo- 
rial Hospital, Atlanta, Georgia. 

Traumatic diaphragmatic hernia is en- 
countered with increasing frequency. Pa- 
tients with this condition may be acutely 
ill or remain asymptomatic for many years 
following injury. 

An analysis of the Exhibitors’ material 
indicates that a surprisingly large number 
of cases are not properly recognized (ap- 
proximately so per cent). 

Obvious and subtle roentgen features of 
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traumatic diaphragmatic hernia in acute 
cases as well as in patients who remain 


symptom-free for prolonged periods of 


time were demonstrated and evaluated. 
Plain film roentgenographic findings were 
stressed. 

Cervical Esophageal Webs—A Roentgen 
Anatomic Correlation. J. Luther Clements, 
]r., M.D., William E. Torres, M.D., H. 
Stephen Weens, M.D., and George Cox, 
M.D., Department of Radiology, E 
University School of Medicine and Ga 
Memorial Hospital, Atlanta, Georgia. 

With the use of cine and videotape re- 
cording, web-like structures are not infre- 
quently detected on barium studies of the 
cervical esophagus. Most often these roent- 
genologic defects are recorded in asympto- 
matic individuals. 

A careful roentgenologic- pathologie study 
has been conducted on autopsy material in 


an attempt to determine the true nature of 


these observations. The Exhibitors’ studies 
led them to believe that there are 2 types 
of cervical esophageal webs: one type, most 
commonly seen, representing dynamic 
structures due to plication of normal mu- 
cosa; and a second type, less frequently ob- 
served, representing evidence of organic 
mucosal disease. 

There was a scientific essav on the same 
subject. 

Ultrasound “B” Scanning of Palpable 
Breast Masses also Examined by Mammog- 
raphy. Catherine M. Cole-Beuglet, M.D., 
The Montreal General Hos pital, Montreal, 
POs Ganada: 

One hundred and fifty breast masses 
were examined clinically, roentgenographed 
and studied by ultrasound “B” scanning; 
and pathologically confirmed. In 75 per 
cent of the cases, the palpable mass was 
identified by ülbrasound ' ‘B” scanning. The 
ultrasound characteristics were reliable in 
differentiating fluid filled cysts from solid 
lesions and surprisingly reliable in dif- 
ferentiating infiltrating malignancies in 
younger patients, where the mammogram 
was not diagnostic. 


In this series, pathology included fibro- 
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cystic disease (cystic type and sclerosing 
adenosis type), fibroadenomas, infiltrating 
carcinomas, and medullary carcinomas. 

Criteria for ultrasonic classification were 
defined. 

Crantofacial Anomalies: Current Surgical 
Approach to Management. John Marquis 
Converse, M.D., "Donald Wood-Smith, 
M.D., Melvin H. Becker, M.D., Peter J. 
QN D.D.S., Joseph Ransohoff, M.D., 
Fred Epstein, M. D., Mnashe V aus Benja- 
min, M.D., and Joseph G. McCarthy, 
M.D., New York University Medical Cen. 
er, New York, New York. 

Surgical treatment of craniofacial anom- 
alies has made tremendous advances in the 
past few vears. 

This exhibit was illustrated bv drawings 
of the surgical procedures and photographs 
and roentgenograms before and after the 
operation. 

The Excretory Urogram | Revisited: The 
Concentration / Density Misconception. Peter 
Dure-Smith, M.D., and Michael Simen- 
hot, M.D., Thoma Jefferson University 
Hospital, Philadelphia, Pennsylvania. 

M anv a the procedures used to improve 
the qualitv of the excretory urogram such 
as preliminary dehydration, increasing the 
dose of contrast medium, etc., are designed 
to increase the concentration of contrast 
medium in the urine. 

This exhibit gave evidence which sug- 
gests that urinarv contrast medium con- 
centration is an unsatisfactorv index for 
renal opacification because opacification 
depends on the total amount of contrast 
medium = concentration X depth. 

During excretory urography, there are 
significant changes in depth in the tubules, 
and in the collecting system which con- 
tribute to the density of the nephrogram 
and pyeloureterogram, respectively. 

There was a scientific essay on the same 
subject. 

Isotopic Fenography in the Evaluation of 
Venous Obstructive Disease. David A. 
Emmerson, M.D., Robert E. O'Mara, 
M.D., David L. Lilien, M.D., and Eric G. 
Maver, M.D., Division of Nuclear Medi- 
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cine, University of Arizona Medical Cen- 
ter, Tucson, Arizona. 

Radioisotopic evaluation of the superior 
or inferior vena cava and contiguous venous 
structures Is of great value in the assess- 
ment of obstruction. Clinical presentations 


encountered mav range from the mildest of 


svmptoms to the complete svndrome as 
usually described. 

The use of the noninvasive, simple and 
safe technique of isotopic evaluation of the 


major venous systems in these patients 
was described by presenting patterns of 


normal flow, the most usual obstructions, 


as well as the radioisotopic appearance of 


the various collateral pathways. These 
were correlated with the clinical and roent- 
genographic evaluation of the patient's 
condition and their use in follow-up evalua- 
tion of therapeutic modalities employed. 

Mesenteric Cysts in Children. Charles 
Joseph Fagan, M.D., and Leonard Edward 
Swischuk, M.D., University of Texas Med- 
ical Branch, Galveston, Texas. 

Multiple cases of surgically proven intra- 
abdominal mesenteric cysts, some mas- 
querading as ascites, in children, ages 1 dav 
to 4 vears, were presented with emphasis 
on diagnostic roentgenographic methods. 

NS amural Esophageal Lesions. Robert 

Ferris, M.D., Olcay S. Cigtav, M.D., 
aa Homer Lee Tus] M.D. , Georgetown 
University Hospital, W shine tor, D. C. 

Intramural eso phageal lesions, and dis- 
eases simulating intramural esophageal 
lesions, present a limited but interesting 
variety of pathology. From the roentgeno- 
logic standpoint, because such lesions are 

easily accessible, familiarity with them is 
Important, 

d in this exhibit were examples of: 
(a) leiomyomas; (b) duplication cyst (en. 
teric cyst); (c) abscess; (d) bronchogenic 
cyst; (e) carcinoma; (f) carcinosarcoma; 
(g) mae etele: and (h) prominent anml 
mucosal folds simulating an intramural le- 
sion, as well as other entities. 

Although not pathognomonic, the Ex. 
hibitors believe that the “beak sign," 
as demonstrated in several of their ex. 
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amples, is a valuable means of localizing a 
true esophageal lesion. 

Unusual Lesions of the Colon. Pieretta 
S. Ferro, M.D., Norma Fallis Harris, 
M.D., and I ucel B. North, M.D., V.A. 
Hospital, Houston, Texas. 

A group of atus conditions involving 
the colon that have been collected from the 
Bavlor Affiliated Hospitals was presented. 
Information that might be of interest to 
the radiologist or pertinent from the stand- 
point of diagnosis was emphasized. 

Fine-Detail Skeletal Radio graphy. Harry 
k. Genant, M.D., Kunio Doi, Ph.D., Jay 
C. Mall, M.D., Kurt Rossman, Ph.D., and 
The University 
of Chicago Hospitals, Chicago. Ilinois. 

line-detail radiography is a technique 
which employs fine-grain film and optical 
magnification for detecting subtle altera- 
tions in the peripheral skeleton. 

The first part of this exhibit demon- 
strated both quantitative and qualitative 
results from an image quality study of 
fine-detail radiography. Factors such as 
inherent film properties, beam charac- 
teristics, and geometrv were shown. 

The second part was devoted to clinical 
studies, comparing fine-detail and conven. 
tional radiographic techniques. The find. 
ings in patient populations having rheu- 
matoid arthritis, primary hyperparathy- 
roidism, pseudogout and renal osteodys- 
trophy were summarized and examples 
shown. The emphasis was on the early 
detection of subtle disease and on the use 
of sequential examinations for assessing 
progression of disease. 

The DE y of Scintillation Scanning. 
E. R. N. Grigg, M.D., Oak Par k, Ilinois. 

The in of im enr was instrumental 
in precipitating the growth of Nuclear 
Medicine. As a diagnostic method, nuclear 
imaging ranks second in importance only 
to roentgen imaging; even so, the scan is 
more informative than the respective 
roentgenogram. 

The exhibit sketched the development to 
rectilinear scanning from Cassen to the 
present time, as a first part of what shall 
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become an Abbreviated Picture History of 
Nuclear Medicine. 

The Papillar. y Ducts of Bellini in Hydro. 
nephrosis. N. Thorne Griscom, M.D., and 
Robert L. Lebowitz, M.D., Children's 
Hospital, Boston, Massachusetts. 

Individual papillary ducts sometimes 
become visible during excretory urography 
in hydronephrosis. Reorientation of the 
ducts, dilatation because of stasis, and in- 
creased water reabsorption seem to be the 
factors allowing visualization. 

A Study of  Radiodisperstons with the 
Scanning Electron Microscope. Jack N. 
Hall, B.S., Robert E. O'Mara, M.D., Peter 
B. Mee, B.S., and Rickard L. Sonet 
M.S., Arizona Medical Center, Tucson, 
Arizona. 

There are approximately 30 radiodis- 
persions suggested for use in Nuclear 
Medicine for imaging the lung, liver, spleen 
and bone marrow. 

This exhibit was concerned with the use 
of the Scanning Electron Microscope to 








study the size, shape, and surface detail of 


these radioactive suspensions or colloids. 
The results of this application of the in- 
strument in the studv of radiodispersions 
were illustrated by means of multiple pho- 
tographic comparisons of these agents as 
used for the various organ svstems. 

Clinical Trial of Bilopaque Oral Chole- 
cystography. Sany Y. Han, M.D., and 
David M. Witten, M.D., 
Diagnostic Radiology. University of Ala. 
bama School of Medicine, Birmingham, 
Alabama. 

Eighty-eight consecutive patients under- 
went cholecy stography at 4, 6, 8, 10 and 
12 hour intervals after ingestion of Bilo- 
paque. 

This exhibit was an evaluation of the re- 
sults on 78 patients with opacification, the 
earliest time of optimal visualization and 
residual contrast material in the bowel. In 
61 of 78 patients (78 per cent), the gall- 
bladder was opacified at 4 hours after in- 
gestion. In 50 patients (64 per cent) the 
degree of opacification was diagnostic on 
the 4 hour roentgenogram. The earliest 
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time of optimal opacification was at 4 
hours in 18 patients, 6 hours in 16, and 8 
hours in 26 patients. The residual contrast 
material was noted in only 6 patients on 
the 12 hour roentgenogram. 

Statistical Considerations in Lung Scan- 
ning. Larry L. Heck, M.D., Medical Corps, 
USN, and John W. Dulev, Medical Ser- 
vice Corps, USN, Naval Hospital NNMC, 
Rr M: ary land: 

Recent work in the Exhibitors’ clinic 
has shown that false positive lung scans 
may result if too few particles are injected 
for lung scanning. Normal subjects may 
appear to have multiple pulmonary em- 
boh or asthma if less than 10,000-1 5,000 
microspheres are injected. Ilustrative scans 
and scintiphotos demonstrated this phe- 
nomenon, 

This observation becomes a distinct 
clinical problem now that most radio- 
pharmaceutical companies are supplying 
Tc?" generators that yield very high 
specific activity eluates. The exhibit em- 
phasized the problems that may arise and 
discussed the practical solutions applied 
in their Nuclear Medicine Department. 








Radiographic Manifestations of Tuberous 
Sclerosis, Carl W. Hoffman, M.D., Charles 
J. Fagan, M.D., and Leonard E. Swischuk, 
M.D., University of Texas Medical Branch, 
Galveston, Texas. 

The classic clinical triad of (1) mental 
retardation, (2) adenoma sebaceum, and 
(3) convulsions or epilepsy, diagnostic of 
tuberous sclerosis, may not always be pres- 
ent. The radiologist, provided he is ac- 
quainted with the characteristic roentgen 
findings of this disorder, may be the first 
to make the diagnosis, 

This exhibit illustrated the intracranial, 
osseous, renal and pulmonary findings 
diagnostic of tuberous sclerosis. 

Operative Coronary Angiography, Gas 
Endarterectomy and Venous Bypass Grafts - 
A Total Approach to Coronary Artery Sur- 
gery. Martin J. Kaplitt, M.D., Stephen 
L. Frantz, M.D., Arthur R. Beil, io M.D., 
Stephen ij Gul otta, M.D., and Har ry L. 


Stein, M.D., North Shore Hospital, Man- 
hasset, New York. 

The purpose of this exhibit was to dem- 
onstrate a new modality-—operative coro- 
nary angiographv-—and its contribution 
to direct coronary artery su rgerv. 

The exhibit illustrated with roentgeno- 
grams, drawings, and angiograms a total 
approach to coronarv artery surgery for 
both segmental and diffuse disease. With 
the addition of high quality intraoperative 
angiographv, a new dimension has been 
added to vein bvpass and gas endarterec- 
tomv. 

Cases were reviewed and all techniques 
were discussed. 

The Technique and Diagnostte Excellence 
of Selective and Superselective Artertograpny 
in Children. Mansour Khademi, M.D., and 
James R. Marquis, M.D., New Jersey 
College of Medicine and Dentistry and 
United Hospitals, Medical Center, Newark, 
New Jersey. 

Using the Seldinger technique of percu- 
taneous femoral puncture, 100 selective 
and superselective angiographies have been 
performed in children. 

The Exhibitors’ experience indicates that 
selective catheterizations in the young 
need not be more difficult than those per- 
formed in adults. The obvious diagnostic 
superiority of selective procedures over 
simple flush studies causes them to en- 
courage the performance of such proce- 
dures and reassure arteriographers of their 
simplicity, 

The technical aspects as well as the pre- 
cautionary measures employed to prevent 
complications were discussed. Examples of 
the outstanding diagnostic value of selec- 
tive arteriography in infants were given. 

Angiographic Measurement of Renal Com- 
partments (Corticomedullary Ratio in Nor- 
mal, Diseased States and Sickle Cell Anemia). 
Mansour Khademia, M.D., New Jersey 
College of Medicine and. Dentistry, New- 
ark, New Jersey. 

Renal cortical thickness cannot be es- 
timated bv intravenous urography because 
cortical material only partially occupies 
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the space between the calvces and the renal 
border. This space was investigated bv 
renal arteriography and venography. The 
corticomedullary Junction was demarcated 
by arcuate arteries and veins, and in the 
nephrogram phase, the cortical thickness 
was directly measured. 

These studies showed that cortex oc- 
cupies only 4s=¢5 per cent of the distance 
bevond the calyces, the remainder being 
medullary substance. In most diseases, 
changes in renal size do not affect cortico- 
medullary ratio, indicating parallel changes 
in both components. Some cases of sickle 
cell anemia showed paradoxical renal en- 
largement with cortical thinning and re- 
duced corticomedullary ratio. 

Nonparasitic Inflammatory Diseases of 
the Soft Tissues. Wiliam C. Lang, Jr., 
M.D., J. Luther Clements, Jr, M.D., and 
H. Stephen Weens, M.D., Emory Univer- 
sity School of Medicine and Grady Me- 
morial Hospital, Atlanta, Georgia. 

A series of roentgenograms was presented 
to illustrate the commonly seen, but not 
infrequently overlooked, findings in in- 
flammatorv processes involving the soft 
tissues. The included cases ranged from 
cellulitis to diabetic gangrene. Particularly 
emphasized were the diagnosis of osteo- 
mvelitis before any bone change, and the 
diagnosis and progression of emphysema- 
tous Infections. 

The presentation was intended to re- 
kindle awareness of the information avail- 
able in the soft tissue areas of the roent- 
genogram., 

Ureteral and Pelvic Striations. Robert L. 
Lebowitz, M.D., and N. Thorne Griscom, 


chusetts. 

Pelvo-ureteral striations usually repre- 
sent redundant folds caused by reflux. 
Their location in a duplicated system helps 
to distinguish vesico-ureteral from uretero- 
ureteral reflux. Striations also occur in in- 
fection and relieved obstruction. 

Transfemoral Approach to 
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fred Philip Coccaro, M.D., Department of 
Radiology, University of Miami, School of 
Medicine, Miami, Florida. 

This is an original technique which, 
since its inception in 1967, has replaced 
intra-osseous venography in the investiga- 
tion of thoracolumbar disease at the Uni- 
versitv of Miami School of Medicine, 

The diagnostic accuracy of myelography 
in a compiled series of 1,472 cases was 84 
per cent correct. The diagnostic accuracy 
of venography by any technique reported 
in the literature (surgically confirmed cases 
only) is 91 per cent correct. The confirmed 
accuracy of the Exhibitors’ series of 
epidural venography was gi per cent cor- 
rect. 

The transfemoral ascending lumbar 
catheter approach to epidural venography 
was presented as an adjunctive procedure 
in the diagnosis of thoracolumbar disease 
with more consistent results than intra- 
osseous venography and with results 
equally as good, if not better, than the 
diagnostic accuracy of myelography. 

Angiographic Changes in Aortocoronary 
Fein Grafts: Lack of Progression after the 
First Year. J. Lespérance, M.D., M. G. 
Bourassa, M.D., R. Petitclerc, M.D., and 
]. Saltiel, M.D., Institute of Cardiology of 
Montreal, Montreal, P.Q., Canada. 

All vein grafts undergo morphologic 
changes with time. These changes, char- 
acterized histologically by intimal fibrous 
hyperplasia, are noted in all cases after the 
first month. 

On the angiogram at 1 year, intimal 
fibrosis is accompanied by a diffuse or seg- 
mental reduction in caliber of the vein 
grafts; this usually leads to slight or mod- 
erate narrowing, but mav at times cause 
complete occlusion of vein grafts. 

Serial angiographic studies carried. out 
by the Exhibitors 2 weeks, 1 vear and 3 
vears after operation showed that the an- 
giographic changes do not progress after 
the first year. This suggests that intimal 
fibrosis hyperplasia is a self-limited process. 

Pneumogynography in Childhood and 
Adolescence. Patrick D. Lester, M.D., and 
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Wiliam H. McAlister, M.D., University 
of Utah College of Medicine, Salt Lake 
City, Utah, and Mallinckrodt Institute of 
Radiology, St. Louis, Missouri. 

Several examples of pelvic pneumo- 
gynography were illustrated, focusing on 
the indications for this procedure in the 
pediatric patient and its value in evaluating 
endocrine disorders and pelvic masses. A 
relatively safe procedure, it can assist in 
the diagnosis of these occasional problems, 
often avoiding exploratory surgery or pelvic 
examination under anesthesia. 

The techniques for performing pelvic 
pneumogynography in children were de- 
scribed. 

The Radiology of Hypertension in Infancy 
and Childhood. William J. McSweeney, 
M.D., Frances M. Unger, M.D., and 
Jennifer M. H. Loggie, M.B., B.Ch., Cin- 
cinnati Children's Hospital, University of 
Cincinnati, Cincinnati, Ohio. 

Forty-seven infants and children under- 
went extensive clinical and roentgenologic 
evaluation for sustained diastolic hyper- 
tension. The roentgenologic evaluation in- 
cluded urography and aortography in all 
cases, and selective renal angiography when 
the aortograms were nondiagnostic. Selec- 
tive renal vein renin sampling was suc- 
cessful in 37 of the 39 patients in whom it 
was attempted. All but a few of the ar- 
teriotomies and venotomies were accom- 
plished with percutaneous techniques, even 
in the infants less than 1 year of age. 

The Exhibitors’ results showed that sus- 
tained hypertension of greater than go 
mm. Hg in all pre-teenage children and 
white females less that 20 years of age 
should have a complete evaluation includ- 
ing angiography and selective renal vein 
renin sampling, since idiopathic (essential) 
hypertension was rarely found in these 
groups. Urography including hyperten- 
sive intravenous pyelography cannot be 
considered an adequate roentgenologic 
evaluation. Although urography defined 
associated renal diseases, it failed to define 
most of the renovascular conditions seen in 
this population. Renal vein renin ratios of 
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greater than 2 to 1 had good predictive 

value in the 4 chil dren who underwent 
nephrectomy. Since significant hyperten- 
sion was an incidental finding in over half 
of the study population, it would seem ap- 
propriate to consider a blood pressure de- 
termination to be part of the routine phys- 
ical examination of any child over the age 
of 2 vears. Blood pressure determinations 


on infants with congestive heart failure of 


unknown etiology should also be routine, as 
4 of the Exhibitors’ cases presented in this 
manner, 

Arterial lusutheiency of the 1 eg Secondary 

Acute Muscular Swelling. Rogelio Mon- 
cada. MLD., Robert J. Fieeack, VLD., 
Neil Y Son, M.D., and Arthur Howe I, 
M.D. Loyola U niversity of Chicago, | May. 
wood, Illinois, 

Acute muscle swelling occurs as a result 
of strenuous exercise, arterial revascu- 
larization and trauma. When the increased 
muscle mass exceeds the capacity of the in- 
volved rigid osseo-fascial compartment, 
vascular insufficiency may result. 

Confirmation by arteriography and 
prompt surgical decompression averts per- 
manent limb damage. 

The Partial Pneumoencephalogram for 
following Treated Pituitary Tumors. Wil- 
liam W. Olmsted, M.D., Robert W. Rand, 
M.D., Gabriel H. Wi Bon: MLD., and John 
P. Gartland, M.D., UCLA Hospital, Los 
Angeles, California. 

Recurrence of nonsecretory pituitary 
tumors is difficult to evaluate because bio- 
chemical parameters are not available and 
eye signs are often unreliable. 

Recently at UCLA Hospital, "limited" 
pneumoencephalographies have been per- 
formed on post- therapy pituitary tumor 
patients, The "limited" approach allows 
evaluation of the parasellar and suprasellar 
areas within weeks of therapy, thus es- 
tablishing a baseline. The patient is then 
restudied as an outpatient at specific in- 
tervals, e.g., every 12 to 18 months, to de- 


termine if there has been recurrence of 


tumor. 
Rationale for the procedure, technique 
and illustrative cases were presented. 
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Chronic Bronchitis: A Combined Broncho. 


graphic Pathologic Study. John Olsen 
M.D., Martha W arnoc, M.D., and Axel 
kunzmann, M.D., The Univ ersity of 


Chicago Hospitals, d eM IHlinois. 

The iz vivo bronchogr "aphic hndings of 
chronic. bronchitis were demonstrated, 
Postmortem bronchograms with detailed 

pathologic studies illustrated the specific 
ome pathologic correlations in mild 
and severe disease. 

The Anterior Me mingeal Branch of the 

Vertebral Artery in Pop Posterior 
Fossa Lesions, Harold Pachtman, M. D., 
Robert L. Waldron, H, M.D. ; Sadek Hilal, 
M. D., and Ernest H. Wood, M.D., Uni- 
versity of Kentucky Medical Center and 
The Neurological Institute, Lexington, 
Kentucky; and New York, New York. 

The subject matter consisted of a num- 
ber of roentgenograms, descriptions and 
diagrams showing the anterior meningeal 
branch of the vertebral artery in various 
extra-axial tumors. Although this vessel is 
usually not seen on angiograms, its sig- 
nificance when present or enlarged was 
discussed, 

Prominence of the anterior meningeal 
branch of the vertebral artery was demon- 
strated in a number of posterior fossa 
lesions. Among these, involvement in 
chordoma, arteriovenous malformation, 
traumatic arteriovenous fistula and sch. 
wannoma has not been previously reported. 

Oral Examination of the Colon. Rubem 
Pochaezevsky, M.D., City Hospital Center 
at Elmhurst Ud the Mount Sinai Medical 
School, New York, New York. 

In this exhibit, an alternate method of 
examination of the colon was described, 
whereby the colon was studied by means 
of the oral administration of a barium and 
sorbitol mixture. 

Most of the well known shortcomings of 
the follow-through study have been elim- 
inated with the new technique described 
and a reliably good quality visualization of 
the entire colon could be obtained in the 
large m ajority of cases. 

The "Self-Repoi ting Radiograph” A 
New Pictorial Dimension to the Radiologi SES 
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Report. Rubem Pochaczevsky, M.D., City 
Hospital Center at Elmhurst and the 
Mount Sinai Medical School, New York, 
New York. 

The “Self-Reporting Radiograph” is a 
new system of re-enforcing formal reports 
by supplementing them with 100. mm. 
X 100 mm. direct positive copies of salient 
radiographs annotated by the radiologist. 
The roo mm. X 100 mm. copy is secured to 
à report form, sent to the chart, and be- 
comes a permanent part of the patient's 
record. 

The merits and the impact of this new 
svstem were discussed. 

Spontaneous Renal Hemorrhage: Roent. 
genographic Manifestations. Howard M. 
Pollack, M.D., and George Popky, M.D., 
Radiology Department, Episcopal Hos- 
pital and Hospital of the Medical College 
of Pennsylvania, Philadelphia, Pennsvl- 
vania. 

Nontraumatic renal bleeding mav result 
from a variety of causes, the most impor- 
tant of which is tumor. 

This exhibit illustrated several of these 
causes, and their varied roentgenographic 
presentations, including intrarenal, sub- 
capsular and perirenal hematomas, renal 
cell carcinoma, polyarteritis and vasculitis. 





Morphologic Analysis of Foregut Cysts of 


the Thorax. James C. Reed, M.D., and 
Richard E. Sobonva, M.D., Armed Forces 
Institute of Pathology, Washington, D.C. 

Foregut cysts of the thorax are histo- 
logically subdivided into bronchogenic, 
enteric, and mixed types. 

Over 100 cases were statistically com- 
pared along the following parameters: den- 
sity; border; architecture; texture; shape; 
locus; size; number; and associated bone 
abnormalities. 

The analysis emphasized the importance 
of using the roentgenograms of the gross 
specimen both to assist the preoperative 
differential diagnostic approach and to help 
reveal the context for the histologic diag- 
nosis. 

There was a scientific essay on the same 
subject. 

The Value of Bronchography in Broncho- 
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genic Carcinoma. Louis Michael Rogow, 
M.D., Department of Radiology, New 





York Medical College, New York, 
York, 

The 6 bronchographic signs of broncho- 
genic carcinoma were described. Various 
examples of the described diagnostic cri- 
teria were Mia ae. accuracy of 


New 


pared t to ne accuracy ‘of ee ate 
diagnostic tests. 

Coronary Arteriography and Bypass Graft 
Surgery —the. Appraisal of Distal Vessel 
Operability. Josef Rosch, M.D., Charles T. 
Dotter, M.D., Ruza Antonovic, M.D., 
Lawrence Bonchek, M.D., and Albert 
Starr, M.D., University of Oregon Medical 
School Portland, Oregon, 

The accuracy of preoperative coronary 
arteriography in determining distal vessel 
operability was evaluated in 166 patients 
studied arteriographically betore and after 
bypass surgery. Appraisal accuracy cor- 
related closely with the type of distal vessel 
filling, being highest (g7 per cent) in post- 
stenotic vessels with antegrade filling; lower 
(76 per cent) beyond occlusions with 
generous retrograde collateral flow; and 
lowest (65 per cent) in postocclusion vessels 
filled by insufficient collaterals. 

Individual points of angiographic ap- 
praisal, mainly vessel size, disease bevond 
obstruction, peripheral runoff, and mvo- 
cardial contractility were discussed and 
suggestions made for improving the pre- 
operative evaluation of vessel suitability 
for coronary bypass grafting. 


Electronic Subtraction and Color Trans- 


formation of Visceral Angiograms Based on 


325 Studies. F. J. Roth, M.D., K. Ranniger, 
M.D., and W. Wenz, M.D,, “Medical Col. 
lege of Virginia, Richmond, Vi Irginia. 

The value of subtraction for cerebral 
angiography is evident. Subtraction used 
for visceral angiography, however, is tech- 
nically more difficult because of respiratory 
motion as well as peristaltic movements of 
the bowel. 

Based on the evaluation of 325 visceral 
angiograms, it was shown that by elec- 
tronic subtraction small vessels can be seen 
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better, the venous system is more promi- 
nentlv outlined and frequently the paren- 
chyma of the pancreas is well demon- 
strated. Transformation of subtracted pic- 
tures into color films represents a further 
aid in the interpretation of visceral angio- 
grams. 

Although subtraction and color radiog- 
raphy do not increase the information con- 
tained on a film, they do improve the 
visibilitv of certain structures difficult to 
extract from black and white nonsub- 
tracted roentgenograms. ‘Therefore, the 
evaluation Is easier and might be more ac- 
curate. 

Congenital Heart Disease in Adult Pa. 
trents. Jacques Saltiel, M.D., Robert Petit. 
cere, M.D., and Jacques Lespérance, 
M.D., Montreal Heart Institute, Mon. 
treal, P.Q., Canada. 

Congenital heart diseases are sometimes 
encountered in adult patients. When a 
murmur is discovered in an adult, the re- 
ferring physician may send the patient to 
the radiology department with a diag. 
nosis of acquired disease. Using chest 
roentgenograms and heart fluoroscopv, the 
radiologist can make the proper diagnosis, 
if he is aware of these conditions. 

As a reminder, some cases from the ra- 
diologic teaching file of the Montreal Heart 
Institute were presented. Emphasis was 
made on the plain roentgenograms and 
chest fluoroscopic findings in this group of 
patients, These findings were correlated 
with angiography, hemodynamic studies, 
and surgerv. 

Lixtravasation of Urine in Obstructive 
Uropathy. Lewis C. Santini, M.D., Arthur 
F. Kriner, M.D., and John L. Williams, 
M.D., Geisinger Medical Center, Dan. 
ville, Pennsylvania. 

Extravasation of urine from small for- 
niceal tears can be seen in up to 5 per cent 
of patients with acute renal colic caused by 
an obstructing ureteral calculus. Many 
cases are probably not detected because 
the extravasation is often subtle and may 
be intermittent. The urine dissects along 
the renal pelvis and ureter, loculates near 
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the kidney or enters the vascular system. 
There is often little or no hydronephrosis 
in patients with extravasation, suggesting 
that the tears act as release valves. 

The course is usually benign. Treatment 
is directed toward the offending calculus. 
The greatest hazard of extravasation is an 
infected urine. Catheterization and retro- 
grade pyelography should thus be avoided 
since they invite intection and the devel- 
opment of abscesses. 

The Radiology of Diffuse Airway Disease. 
Robert F. Scheible, M.D., John V. For- 
rest, M.D., and Stuart S. Sagel, M.D., 
Mallinckrodt Institute of Radiology, St. 
Louis, Missouri, 

Plan fim roentgenographic, tomo- 
graphic, and bronchographic manifesta- 
tions of diffuse airway disease were shown 
with an emphasis on less common disease 
entities. 

Processes affecting the trachea and main 
stem bronchi include tracheobroncho- 
megaly, chronic mediastinitis, and amyloid 
disease. 

The intermediate sized airways are In- 
volved in sarcoid, asthma, bronchitis, and 
bronchiectasis including that due to cystic 
fibrosis, after inhalation or aspiration of 
noxious agents, and mucoid impaction. 

Smaller airway diseases include bron- 
chiolitis obliterans, the Swyer-James syn- 
drome, and spasm due to pulmonary em- 
bolism. 

The High KF. Chest -Some Practical 
Points in Setting Up the Unit. D. James 
Sieniewicz, M.D., and Earl Paquette, 


kev.) chest roentgenograms as compared 
with the standard chest technique was 
demonstrated. 

Despite the advantages of the "Chest 
Units" now manufactured, there are still 
many technical variables which can be 
controlled by the radiologist. The Exhibi- 
tors found that there was a paucity of in- 
formation available regarding some prac- 


MS 


tical points which were demonstrated in 
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this exhibit. How thev handled the prob. 
lem of scatter and how they improved 
definition by trying different combinations 
of added tube filtration, grids, air gap dis- 
tance, high contrast screens, and films 
were demonstrated. 

Bowed Limbs at Birth: A Differential 
Diagnosis. Richard R. Six, M.D., William 
M. Thompson, M.D., and Henn Ls 
Grossman, M.D., Duke University Med. 
ical Center, Durham, North Carolina. 

Bowed limbs at birth have been de- 
scribed as isolated findings, as well as in 
association with other anomalies. Several 
different forms of bone dysplasias mani- 
tested by bowed limbs are recognizable at 
birth, and may be differentiated clinically 
and roentgenographically. 

Camptomelia, hypophosphatasia, osteo- 
genesis imperfecta, prenatal bowing of long 
bones and dionateriióre dwarfism com- 
prise this group. The first 3 entities are 
heritable, prenatal bowing is develop- 
mental, and thanatophoric dwarfism is a 
lethal mutation. Although these entities 
are rare, definitive diagnosis is necessary 
for proper management and genetic 
counseling. 

The important manifestations aiding in 
this differential diagnosis were illustrated. 

Perinephric Masses—-a Cause for the Page 
Kidney Phenomenon. Thomas A. Sos, M.D., 
and Harold A. Baltaxe, M.D. 2 still Uni- 
versity Medical Center, New York, New 
York. 

Renovascular hypertension produced by 
compression of the renal parenchyma, the 
"Page Kidney” phenomenon, is not widely 
recognized. 

This compression produces an effective 
increase 1n renovascular resistance de- 
creasing the renal blood flow, thus re- 
producing the physiologic equivalent of the 
“Goldblatt Kidney.” 

Extrarenal, perinephric, and subcapsular 
masses may be responsible for the compres- 
sion, and their removal or nephrectomy 
relieves the hypertension. 

The case material included perinephric 
hematoma and = subcapsular hematoma. 
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The roentgen findings were demonstrated. 

Patterns of Lobar Collapse in the Dag 
Studied by Il hole-Body Freezing. Lawrence 
A. Stein, M.D., Theresa C. McLoud, 
M.D., James C. Hogg, M.D., and Robert 
G. Fraser, M.D., Roy: al Victoria Hospital, 
McGill Universi Montreal, P.Q., Can- 
ada. 

There is indirect evidence of the precise 
shape and orientation of collapsed pul. 
monary lobes. 

The Exhibitors collapsed O» filled lobes 
of the 2 lungs bv endobronchial obstruc- 
tion. When gasless, the animal was sacri- 
ficed, trozen whole, and its thorax sectioned 
into 2 cm. slices. 

Interrelationships between the collapsed 
lobe, the remainder of the lung, and chest 
wall were observed. 

The precise form of a collapsed lobe is 
verv similar to that of lobar atelectasis 
described. Volume and wet-to-dry weight 
ratios lead to the conclusion that the 
“collapsing” lobe becomes rapidly gasless 
not only by absorption of gas, but also 
trom partial replacement by edema fluid. 

Gallium 07-4 Nuclide with Multiple 
(ses. Samuel Saunders Steinberg, M.D., 
Gerald D. Wood, M.D., and Chris V. 
Payton, R.T., Department of Nuclear 
Medicine, Memoral Hospital of Southern 
Calo e Culver City, California. 

Originally, gallium 67 was successfully 
utilized in the staging of lymphoma. In 64 
consecutive cases, in addition to the 
lymphoma, the Exhibitors found localiza- 
tion of the nuclide in the following (A) 
neoplastic and (B) benign conditions: (A) 

adenocarcinoma; 2, squamous cell car- 
cinoma; 3. transitional cell carcinoma; 4. 
hemangiosarcoma; $4. fibrosarcoma; 6. ma- 
hgnant pleural fluid; and (B) 1. inflamma- 
tory processes; 2. recent operative sites; 3 
abscesses. 

For meaningful conclusions, each gal. 
lium 67 examination must be evaluated in 
conjunction with the total clinical, labora- 
tory and other findings. 

The full potential of this interesting nu- 
clide has not vet been realized. 
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Pathophysiology of Congenital Mega- 
calyces. Lee B. Talner, M.D., and Ruben 
F. Gittes, M.D., University of California, 
San Diego, Cali fornia: 

Megacalyces is a congenital nonobstruc- 
tive enlargement of the calvces due to a 
malformation of the renal papillae. The 
renal cortex 1s normal but the medulla is 
hypoplastic, resulting in a variable, mild 
reduction in maximal renal concentrating 
ability. Because of stasis there is a predis- 
position to stone formation and infection, 
The dilated calyces and reduced paren. 
chymal thickness may resemble obstruc- 
tive hydronephrosis or postobstructive 
atrophy, but the urographic and angio- 
graphic features of megacalvces are suf- 
heiently distinctive for the correct diag- 
nosis to be made 1n most cases. 

Renal function tests and radioisotope 
studies aid in confirming the diagnosis. 

There was a scientific essav on the same 
subject. 

d New Simplified Method for Cannulat- 
ing Lymphatic Ducts. Charles John Tegt- 
meyer, M.D., University of Virginia Med- 
ical Center, Charlottesville, Virginia. 

A simplified technique for cannulating 
lymphatic vessels utilizing a new lymph 
duct cannulator was illustrated. Once a 
suitable duct has been isolated, the can- 
nulator automatically directs the needle 
into the lumen of the duct while holding the 
vessel firmlv in place. 

The lymph duct cannulator method is 
easier to teach and is mastered more quick- 


ly than existing tree-hand procedures of 


om pn d cannulation. It ag been tested 


mdy ana extremities. 

The cannulator has been manufactured 
and is readily available. 

Alveolar Hydatid Disease, a Comparison 
with Cystic Hydatid Disease. William M. 
Thompson, M.D., Dan P. Chisholm, M.D., 
and Arvin E. Robinson, M.D., Depar t 
ment of Radiology, Duke University Med. 
ical Center, Durham, North Carolina. 

Three forms of hvdatid disease due to the 
larval stage of Echinococcal tapeworms 
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have been reported: alveolar hydatid 
disease (I. multilocularis); and svlvatic 
and pastoral evstic hydatid disease (K. 


granulosus). 


Patients with both forms of cystic 
hydatid disease have cysts in the lungs and 
liver as commonly described. In alveolar 
hydatid disease, which is gaining recogni- 
tion in North America, the larvae grow 
exogenously, invading and destroying the 
affected organ (usually liver). Roentgeno- 
graphically, heptomegaly, multicystic hep- 
atic calcification, and filling defects on liver 
scan are demonstrated. 

The exhibit illustrated these roentgeno- 
graphic findings and the differences in life 
cycles, endemic location, morphology, host 
(clinical) response, and site of involve. 
ment, 

The Michelangelo Models. Gordon E. 
Trueman, M.D., Elwood C. Wyle, R.T., 
and James F. Walker, R.T., University of 
British Columbia, Vancouver General Hos- 
pital, Vancouver, British Columbia, Can- 
ada. 

Michelangelo made small models in 
sculpture as conceptual guides for definitive 
larger works. He destroved most of the 
models, presumably to prevent others from 
using them. Ot the few models which sur- 
vive, most are in the Vancouver collection 
and are valued at several million dollars. 

The exhibit displaved color. transpar- 
encies for their E alone, and showed 
corresponding roentgenograms for anal. 
vsis of the artist's technique, for proof of 
identitv, and for studv of damage and re- 
pair. 

Radiologic Diagnosis of Carcinoma of the 
Biliary Tree. Robert L. Waldron, II, M.D., 
and Gerard Kennv, M.D., Mount Auburn 
Hospital, Harvard. Medical School, Cam. 
bridge, Massachusetts, and College of 
Physicians and Snicgeons of Columbia Uni- 
versity, New York, New York. 

The radiographic findings of carcinoma 
of the biliary tree were demonstrated, em- 
phasizing Aus transhepatic chol- 
angiog! raphy (PTC). The method was de- 





scribed in detail and the complications and 
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success rate in the over-all series of 31 pa- 
tients were listed. It has been valuable in 
the diagnosis as well as the surgical man- 
agement in the jaundiced patient, es- 
pecially those with carcinoma of the biliary 
tree. 

Selective celiac arteriograms in 3 pa- 
tients demonstrated a tumor stain in the 
capillary phase. The Exhibitors’ experience 
indicates that it is possible to differentiate 
tumors of bile duct origin from primary 
tumors in the head of the pancreas. 

The 2 techniques complement each other. 

Renal Dialysis Shunts: Improved Angio- 
graphic Evaluation. Alan Furness White, 
M.D., Louis D. Napoli, M.D., and Homer 
L. Twigg, M.D., Department of Radiology, 
Georgetown University Hospital, Wash- 
ington, D.C. 

Previous methods required arterial and 
venous injections in several projections. A 
cassette was placed under. the patient’s 
arm for each exposure. 

The present method uses a blood pres- 
sure cuff, a rapid film changer and a 
single injection of contrast material into 
_ the arterial side, and then the venous side 
of the shunt. Multiple roentgenograms in 
3 projections are obtained. The entire ex- 
amination is completed in 5 minutes. 

The advantages of this method include: 


1. Safety. The use of a blood pressure 
cuff protects against retrograde em- 
bolization of a clot into the vertebral 
artery. 

2. Less pain for the patient. Only a single 
arterial injection of contrast material 
is required. 

3. Excellent quality roentgenograms. Mul- 
tiple views are obtained with the film 
changer, allowing dynamic evaluation 
of any abnormality without super. 
imposed vessels. 


There was a scientific essay on the same 
‘subject. 

Differential Diagnosis of Skull Fracture. 
J. Powell Williams, M.D., Charles I. 
Weiner, M.D., Marvin P. Rozear, M.D., 
and G. Thomas Gilmore, M.D., Depart- 
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ment of Radiology, University of Mary- 
land, Baltimore, Maryland. 

Despite studies demonstrating the low 
yield and high cost of routine skull roent- 
genograms in patients with minor head 
trauma, medicolegal pressures have caused 
continual increase in the number of ex- 
aminations ordered. Even though un- 
complicated skull fractures in the absence 
of brain damage are not treated, the courts 
have decided that good medical care re- 
quires their roentgenographic demonstra- 
tion. 

This exhibit illustrated the optimum 
plain film roentgenographic examination of 
the skull following head trauma and the 
various entities which may mimic skull 
fracture. These were classified as: I. Arti- 
facts (a) roentgenographic, (b) nonroent- 
genographic; II. Sutures; III. Vascular 
grooves.  . 

Suspected Acute Extensive Bowel Ischemia 
—the Role of the Radiologist. Jack Witten- 
berg, M.D., Christos A. Athanasoulis, 
M.D., Lester F. Williams, Jr., M.D., and 
Jerome H. Shapiro, M.D., Boston City 
Hospital, Boston, Massachusetts; and Bos- 
ton University School of Medicine, Boston, 
Massachusetts. 

Twenty-eight patients clinically sus- 
pected of having extensive acute bowel 
ischemia were studied and a comprehen- 
sive roentgenologic approach developed. 
Its purpose was to differentiate between 
the multiple etiologies of bowel ischemia 
and to diagnose other abdominal diseases 
with a similar clinical presentation. | 

Angiography, performed on all patients, 
distinguished between an occluded and 
nonoccluded mesenteric circulation. In the 
latter group, immediate gastrointestinal 
barium examinations were performed at- 
tempting to separate patients with non- 
occlusive bowel ischemia from those with- 
out ischemic disease at all. 

The scheme allows rapid and specific 
localization of occlusive mesenteric vascu- 
lar disease, replaces an exploratory lapa- 
rotomy for the diagnosis of the nonocclu- 
sive ischemic state, and suggests a new 
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modality for treating patients with the low 
mesenteric flow state. 

Analysis of the Radiographic and Related 
Features of Breast Carcinoma. John N. 
Wolfe, M.D., Hutzel Hospital, Detroit, 
Michigan. 

Breast carcinomas were analyzed and 
the features tabulated to demonstrate the 
changes that appear on the radiographic 
image inherent in the cancer itself and also 
those in the breast itself as generalized 
changes. 

Some correlation with the histologic fea- 
tures was also presented. 

A scientific essay was presented on the 
same subject. 

The Value of Arteriography in Benign 
and Malignant Lesions. Issa Yaghmai, 
M.D., Associate Professor of Radiology, 
Tehran Medical School, Tehran, Iran; 
Visiting Professor of Radiology, Medical 
College of Virginia, Richmond, Virginia. 

Arteriography was carried out without 
mortality or morbidity in 156 selected bone 
lesions in the Radiology Department of 
Tadj Pahlavi Hospital in Tehran, Iran. 

Visualizing the vascular patterns made 
1t possible, in most instances, to distinguish 
accurately between benign and malignant 
bone lesions. It was used to show the intra- 
medullary extent as well as the extent of 
the tumor outside of the bone—an exact 
delimitation helpful in determining treat- 
ment. Knowledge of the vascular patterns 
was used in locating viable tumor tissue 
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from which a biopsy could be taken. 

Arteriography also demonstrated the 
effect of radiation therapy on a given 
malignant bone tumor. Used in conjunc- 
tion with conventional radiographic pro- 
cedures, arteriography can improve both 
the accuracy of diagnosis and the effective- 
ness of treatment 1n bone neoplasms. 

Review and “Self Evaluation" in Radiol- 
ogy. Peter Zanca, M.D., Michael Howard, 
M.D., Antonio C. Gonzalez, M.D., Robert 
Waggener, Ph.D., Ben Logan, M.D., Alvin 
Woldman, M.D., Robert Young, D.V.M., 
Roy Keenan, Ph.D., and Thomas J. Cody, 
M.D., The University of Texas Medical 
School at San Antonio, San Antonio, Texas. 

This scientific exhibit consisted of a 
series of 2X2 inch slides representing re- 
lated teaching radiologic subjects that were 
shown with built-in carrousel projectors. 

Diagnostic radiology, radiation therapy, 
nuclear medicine, specialized techniques, 
radiation physics, and animal laboratory 
experimentation were covered. For each of 
the subject areas, I5 to 20 questions and 
answers were given on different, interest- 
ing and educational radiologic cases, stress- 
ing the method of diagnosis and the ther- 
apy for each case, as indicated. 

Research slides presented animal experi- 
mentation on intravenous pancreatography 
with radioisotope scanning. 

James F. Martin, M.D. 
Chairman of the Committee 
on Scientific Exhibits 
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THE TECHNICAL EXHIBITS 


The Technical Exhibits of the Seventy- 
fourth Annual Meeting of the American 
Roentgen Ray Society, held at the Queen 
Elizabeth Hotel with its ultramodern facil- 
ities, September 25—28, 1973, were located, 
conjoint with the Scientific Exhibits, on the 
spacious Convention Floor, in the immedi- 
ate vicinity of Le Grand Salon, where the 
Scientific Sessions of the Society were held. 
This fortunate arrangement afforded the 
members and many guests of the Society a 
unique opportunity to view the magnifi- 
cent and most artistically displayed latest 
progress in the technical aspect of the sci- 
ence of Radiology—a factor which en- 
hanced immeasurably the over-all success 
of the Annual Meeting. 

The Society is greatly indebted to Dr. 
James C. Cook, Manager and Dr. George 
A. Kling, Associate Manager of the Annual 
Meeting, who assembled and organized 
these splendid exhibits and expresses its 
sincerest thanks, and deep appreciation to 
the following participating firms: 

AGA Corporation, Secaucus, New Jer- 
sey; Association of International Medical 
Sciences, Princeton, New Jersey; Atomic 
Energy of Canada Limited, Ottawa, On- 
tario; Barber-Colman Company, Rock- 
ford, Illinois; Barnes-Hind Pharmaceuti- 
cals, Inc., Sunnyvale, California; Bar-Ray 
Products, Inc, Brooklyn, New York; 
Becton-Dickinson, Rutherford, New Jer- 
sey; CGR Medical Corporation, Baltimore, 
Maryland; Cook Incorporated, Blooming- 
ton, Indiana; Cordis Corporation, Miami, 
Florida; Dunlee Corporation, Bellwood, 
Illinois; Du Pont Company, Wilmington, 
Delaware; Eagle Enterprises, Metuchun, 
New Jersey; Eastman Kodak Company, 
Rochester, New York; Eimac Division of 
Varian, Salt Lake City, Utah; Electro- 
Catheter Corporation, Rahway, New Jer- 
sey; Elema-Schonander, Inc., Elk Grove 


Village, Illinois; E-Z-Em Company, West- 
bury, New York; Hewlett-Packard, Mc- 
Minnville, Oregon; GAF Corporation, New 
York, New York; General Electric Com- 
pany, Medical Systems Division, Milwau- 
kee, Wisconsin; Warren H. Green, Inc., St. 
Louis, Missouri; Ilford Inc., Paramus, New 
Jersey; Katum Corporation, Longmont, 
Colorado; Keuffel & Esser X-Ray, Inc., 
Teterboro, New Jersey; Lear Siegler, Inc., 
Elyria, Ohio; Liebel-Flarsheim Company, 
Cincinnati, Ohio; LogEtronics Inc., Spring- 
field, Virginia; Low X-Ray, Valhalla, New 
York; The Machlett Laboratories, Inc., 
Stamford, Connecticut; Mallinckrodt, St. 
Louis, Missouri; Medi-Tech, Watertown, 
Massachusetts; Medrad Incorporated, Alli- 
son Park, Pennsylvania; Memco, Bristol, 
Pennsylvania; The C. V. Mosby Company, 
Ltd., Toronto, Ontario; N & H Instru- 
ments, Inc., Carrollton, Texas; Neutron 
Products, Inc., Dickerson, Maryland; Pako 
Corporation, Minneapolis, Minnesota; 
Picker Corporation, Cleveland, Ohio; Radx 
Corporation, Houston, Texas; S& S X-Ray 
Products, Inc., Brooklyn, New York; W. B. 
Saunders Company Canada Limited, To- 
ronto, Ontario; Frank Scholz X-Ray Cor- 
poration, Needham Heights, Massachu- 
setts; Siemens Corporation, Iselin, New 
Jersey; Spectrum X-Ray Corporation, 
Westville, New Jersey; Springer-Verlag 
New York, Inc., New York, New York; 
Squibb Hospital Division, E. R. Squibb & 
Sons, Inc., Princeton, New Jersey; Texas 
Instruments Incorporated, Houston, Texas; 
Charles C Thomas, Publisher, Springfield, 
Illinois; Vanguard Instruments Corpora- 
tion, Melville, New York; Williams & 
Wilkins Company, Baltimore, Maryland; 
Wolf X-Ray, Jamaica, New York; Xerox 
Corporation, Pasadena, California; Year 


Book Medical Publishers, Chicago, Illinois. 
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NEW OFFICERS OF THE AMERICAN 
ROENTGEN RAY SOCIETY 


At the Seventy-fourth Annual Meeting 
of the American Roentgen Ray Society, 


held at the Queen Elizabeth Hotel, Mon-. 


treal, P.Q., Canada, September 25-28, 
1973 the following new officers were elected: 
President: William B. Seaman, M.D., New 
York, New York; President-Elect: Colin B. 
Holman, M.D., Mayo Clinic, Rochester, 
Minnesota 55901; rst Vice-President: Wal- 
ter M. Whitehouse, M.D., Ann Arbor, 
Michigan; 2nd Vice-President: Roderick L. 
Tondreau, M.D., Meadowbrook, Pennsyl- 
vania; Secretary: Ted F. Leigh, M.D., 
Emory University Clinic, Atlanta, Georgia 
30322; Treasurer: Joseph D. Calhoun, 
M.D., 500 South University Avenue, Little 
Rock, Arkansas 72205. 

The Chairman of the Executive Council is 
Harry Z. Mellins, M.D., 721 Huntington 
Avenue, Boston, Massachusetts 02115. 

The Seventy-fifth Annual Meeting of the 
Society will be held at the Hilton Hotel, 
San Francisco, California, September 24- 


27> 1974. 
SOCIETY FOR PEDIATRIC RADIOLOGY 


At the Sixteenth Annual Meeting of the 
Society for Pediatric Radiology held at the 
Queen Elizabeth Hotel, Montreal, P.Q., 
Canada, September 20-21, 1973 the fol- 
lowing officers were elected: President: 
Hooshang Taybi, M.D., Oakland, Cali- 
fornia; President-Elect: John L. Gwinn, 
M.D., 4650 Sunset Boulevard, Los Ange- 
les, California 90027; Secretary- Treasurer : 
John P. Dorst, M.D., 6o1 North Broad- 
way, Baltimore, Maryland 21205. 

The Seventeenth Annual Meeting of the 
Society will be held at the Hilton Hotel, 
San Francisco, California, September 22- 


23, 1974. 


ROCKY MOUNTAIN RADIOLOGICAL 
SOCIETY 


At the last annual meeting of the Rocky 
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Mountain Radiological Society, new offi- 
cers for 1974 were elected as follows: Presi- 
dent: W. Kemp Absher, M.D., Pueblo, 
Colorado; President-Elect: Edward E. Ten- 
nant, M.D., Sterling, Colorado; zst Vice- 
President: Lowell H. Hansen, M.D., Den- 
ver, Colorado; 2nd Vice-President: George 
C. Babcock, M.D., Denver, Colorado; 
Secretary-Treasurer: Lorenz R. Wurtze- 
bach, M.D., Denver, Colorado; and His- 
torian: H. Milton Berg, M.D., Bismarck, 
North Dakota. 

The next Annual Meeting of the Society 
will be held in Denver at the Brown Palace 
Hotel, August 22—24, 1974. 


ASSOCIATION OF UNIVERSITY 
RADIOLOGISTS 

The Association of University Radiolo- 
gists wishes again to announce an annual 
Memorial Medal Award that will be given 
to the radiology resident writing the best 
original paper. The paper can represent the 
work of one or more investigators, but the 
resident submitting the paper must qualify 
as the senior author. 

Manuscripts to be considered for the 
1974 competition must be received by 
March 1, 1974. Inquiries should be ad- 
dressed and papers submitted to: Richard 
H. Greenspan, M.D., Department of Radi- 
ology, Yale University School of Medicine, 
New Haven, Connecticut 06510. 

The winner of the competition will be 
invited to present his work at the Annual 
Meeting of the A.U.R. and will receive a 
monetary award in addition to the medal. 

The next A.U.R. annual meeting will be 
in New York, New York, May 8-11, 1974. 


RADIOLOGY/ASPEN 


The Fourth Annual Aspen Radiology 
Conference will be held March 4-8, 1974, 
under the auspices of the Aspen Institute 
for Humanistic Studies, Aspen, Colorado. 

For further information and conference 
registration please write to: Emanuel Salz- 
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man, M.D., Chairman, Division of Radiol- 
ogy, Beth Israel Hospital, West 17th 
Avenue and Lowell Boulevard, Denver, 
Colorado 80204. 


TUTORIAL POSTGRADUATE COURSE: 
RADIOLOGY OF THE CHEST 

The Department of Radiology, Duke 
University Medical Center, sponsors a 
Tutorial Postgraduate Course “Radiology 
of the Chest,” to be held at the Durham 
Hotel.Motel, Durham, North Carolina, 
March 25—27, 1974. 

The first half day is devoted to basic lec- 
tures to the entire group oriented to subse- 
quent tutorial sessions. A detailed abstract 
booklet with selected references will be pro- 
vided. 

One hour tutorial sessions will then be 
held, in which 12 registrants will Join one 
faculty member in a separate quiet room 
with a bank of viewboxes for organized 
flm reading-discussions with 10-12 case 
presentations on a basic subject or two. 
There will be 12 of these one hour tutorial 
sessions over the 3 day period such that 
each registrant will have one session on 
Pediatric Radiology, one session on Nuclear 
Medicine and ten other sessions with each 
of the Guest and Duke General Diagnosis 
Faculty covering one or two of the basic 
subjects. 

The maximum registrants accepted are 
144 (12 registrants/faculty tutorial X12). 

The Program Chairman is Richard G. 
Lester, M.D., Professor and Chairman of 
Radiology, Duke University Medical Cen. 
ter. 

The Guest Faculty includes: Robert G. 
Fraser, M.D., Montreal, Canada; E. Rob- 
ert Heitzman, Jr., M.D., Syracuse, New 
York; Theodore E. Keats, M.D., Char- 
lottesville, Virginia; Ted F. Leigh, M.D., 
Atlanta, Georgia; George Simon, M.D., 
University of London, England; and Wil- 
liam J. Tuddenham, M.D., Philadelphia, 
Pennsylvania, in addition to the Duke Uni- 
versity Medical Center Faculty. 

For further information please write 
Program Director: Robert McLelland, 
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M.D., Department of Radiology, Box 
3808, Duke University Medical Center, 
Durham, North Carolina 27710. 


NEW ORLEANS RADIOLOGY SOCIETY 


The Spring Roentgen Conference of the 
New Orleans Radiology Society will be held 
at the Marriott Hotel in New Orleans on 
April 25-27, 1974. 

The meeting will have several well known 
guest speakers and the subjects will be gen- 
eral radiology, nuclear medicine, and ultra- 
sound. 

For information, please write to: J. L. 
Mains, M.D., Secretary-Treasurer, New 
Orleans Radiology Society, P.O. Box 51706, 
New Orleans, Louisiana 70151. 


THE JOHNS HOPKINS 
MEDICAL INSTITUTIONS 

The Second Annual Symposium: "Recent 
Practical Advances in Diagnostic Radiol- 
ogy and Nuclear Medicine" sponsored by 
the Department of Radiology and Radio- 
logical Science, The Johns Hopkins Med- 
ical Institutions, Baltimore, Maryland, 
wil be held at the Turner Auditorium, 
Johns Hopkins Medical Institutions, May 
I through 4, 1974. 

Further information can be obtained 
from Frederick P. Stitik, M.D., Box 23, 
Department of Radiology and Radiolog- 
ical Science, The Johns Hopkins Medical 
Institutions, Baltimore, Maryland 21205. 


RADIONUCLIDES IN NEPHROLOGY 


The Third International Symposium 
“Radionuclides in Nephrology" will be 
held at Hotel Kempinski, West-Berlin, 
Germany, Federal Republic, April 1-3, 
1974. | 

The main topics will be: renal blood 
flow; radionuclides in functional and mor- 
phologic studies of the kidney (clearance, 
imaging procedures, renography, etc., 1n- 
cluding data processing systems); radio- 
immunoassay in renal diseases (angioten- 
sin, parathormone, aldosterone, prostaglan- 
din, etc.); investigation with radionuclides 
in follow-up studies after renal transplan- 
tation; renal handling of radioactive com- 
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pounds including autoradiography; radio- 
isotopic methods for studying metabolic 
disorders due to renal disease. 

For more information, please contact 
Dr. zum Winkel, Klinikum Westend, 
Strahleninstitut, 1 Berlin 19, Spandauer 
Damm 130. 


THIRD SOUTH AFRICAN NATIONAL AND 
INTERNATIONAL RADIOLOGICAL 
CONGRESS 


The South African Radiological Society 
is holding its Third South African National 
and International Radiological Congress 
August 29 to September 4, 1974 at the 
Carlton Hotel, Johannesburg. 

The Congress comprises a large eminent 
international faculty and will discuss radio- 
diagnosis, nuclear medicine, radiation phys- 
ics, radiotherapy and other forms of diag- 
nostic imaging. 

For further information please contact 
Doctor Paul Sneider, Congress Director, 
P.O. Box 4878, Johannesburg, South 
Africa. 


FIRST ASIAN REGIONAL CONGRESS ON 
RADIATION PROTECTION 
The First Asian Regional Congress on 
Radiation Protection will be held in Bom- 
bay, during December 1974, under the 
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auspices of the Indian Association for 
Radiation Protection. The Congress is 
sponsored by the International Radiation 
Protection Association. 

The theme of the Congress will be “Re- 
gional Cooperation in the Field of Radia- 
tion Protection." The Congress will have a 
number of plenary sessions in which sub- 
Jects of general interest will be discussed. 
These subjects will include, among others, 
the following: organization of radiation 
protection services on a countrywide scale; 
significant experiences and problems faced 
in radiation protection with reference to 
applications of ionising radiations and 
nuclear technology in various fields; educa- 
tion and training programs and facilities 
for radiation protection; general problems 
of supply and maintenance of radiation 
protection. equipment and instruments; 
mutual assistance in radiation emergencies; 
radiation protection legislation. 

In addition, it is proposed to have tech- 
nical sessions in which topics of special 
interest will be discussed. 

For further information please write to: 
S. Somasundaram, Secretary, IARP, c.o. 
Body Burden Measurement Section, Health 
Physics Division, Bhabha Atomic Research 
Centre, Old Yacht: Club, C.S.M.Marg, 
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BOOK REVIEW 





DISPROPORTIONATE SHORT STATURE: DIAG- 
NOSIS AND MANAGEMENT. By Joseph A. 
Bailey, IJ, M.D., F.A.C.S., Consultant in 
Orthopaedic Genetics, Medical Center of El 
Monte, Hospital and Clinic, El Monte, 
Calif.; Consultant in Orthopaedic Genetics, 
Hospital for Joint Diseases and Medical 
Center, New York, N. Y. Cloth. Pp. 589, 
with 301 illustrations. Price, $22.50. W. B. 
Saunders Company, West Washington 
Square, Philadelphia, Pa. 19105, 1973. 


Accurate diagnosis for patients of short 
stature is desirable not only to further knowl- 
edge, but also to permit reliable genetic coun- 
seling and to provide an accurate prognosis for 
the patient and his family. Some disorders of 
growth can be definitively diagnosed by bio- 
chemical tests or by chromosomal analysis; 
however, for most of these diseases we have 
reached only the stage of describing their mor- 
phology. As the bones are often malformed, 
sometimes in a fairly specific way, the radiol- 
ogist is often called upon to offer a diagnosis 
based on roentgenograms of a patient with 
short stature. 

The difficulty of making a diagnosis stems 
from the large and ever-increasing number of 
syndromes which have to be considered, and 
the horrendous confusion in their classification 
and nomenclature. Dr. Bailey offers a book 
which is helpful in that it deals with a great 
many disorders associated with short stature. 
One hundred different conditions are dis- 
cussed, albeit some quite briefly, as causes of 
disproportionate short stature, that is dwarfing 
due to abnormal shortness of the trunk or of 
the limbs. Some of these diseases have been re- 
ported as affecting only a few persons; these 
particular reports are unlikely to come to the 
attention of any but specialists in this field. 
Moreover, Dr. Bailey is up to date in his 
references. 

The clinical descriptions of the commoner 
syndromes are divided into sections pertaining 
to the findings at different stages in develop- 
ment, from infancy to adulthood, which is an 
effective way of presenting this information. 
Prominent roentgenographic findings are de- 
scribed, but often with less detail than the 
standard textbooks of x-ray diagnosis, Repro- 


duction of the roentgenograms is adequate, but 
no better. Treatment of such conditions for 
which any is available is briefly discussed as 1s 
the mode of inheritance. The sections on some 
syndromes, particularly the metaphyseal dys- 
ostoses, the multiple epiphyseal dysplasias and 
the spondylo-epiphyseal dysplasias are expan- 
sive and detailed. These sections alone make the 
book worth having, but in his effort to be all- 
inclusive, Dr. Bailey has added short chapters 
on fragile bone diseases, scoliotic syndromes 
and mineral metabolic disturbances which are 
so inadequate that they detract from the re- 
mainder. 

The considerations of disproportionate short 
stature make up the bulk of the book. At the 
end are tabulated 200 disorders associated with 
proportionate short stature each with a dozen 
or so words of clinical description and a refer- 
ence. 

In all, Dr. Bailey provides an introduction 
to short stature syndromes which is exception- 
ally comprehensive in its coverage, although 
only a few conditions are described in sufficient 
depth that further reading would not be neces- 
sary. For this purpose an extensive bibliogra- 
phy is provided. 

A. H. Woopwanp, M.D. 


BOOKS RECEIVED 


Cuest RoenrGceno.tocy. By Benjamin Felson, 
M.D., Professor and Director, Department of 
Radiology, University of Cincinnati College of 
Medicine and Medical Center; Consultant to Cin- 
cinnati and Dayton Veterans Administration 
Hospitals; National Consultant to the Medical 
Corps of the United States Air Force, Army, 
Navy and Veterans Administration, United States 
Public Health Service, Armed Forces Institute of 
Pathology, and Walter Reed General Hospital. 
Cloth. Pp. $74, with $18 illustrations. Price, 
$17.00. W. B. Saunders Company, West Washing- 
ton Square, Philadelphia, Pa. 19105, 1973. 

Major PROBLEMS IN CHILDHOOD Cancer. Edited 
by Carl Pochedly, M.D., Director, Pediatric 
Hematology, Nassau County Medical Center, 
East Meadow, Long Island, N. Y.; and Thomas 
F. Necheles, M.D., Ph.D., Chief, Pediatric 
Hematology, New England Medical Center Hos- 
pitals; Associate Professor of Pediatrics, Tufts 
University School of Medicine, Boston, Mass. 
With a foreword by Sydney S. Gellis, M.D. Cloth. 
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Pp. 379, with many illustrations. Price, $14.75. 
Charles C Thomas, Publisher, 301-327 East 
Lawrence Avenue, Springfield, Ill. 62717, 1973. 

CONFERENCE AND WORKSHOP ON CELLULAR IMMUNE 
Reactions TO Human TUMOR-ASSOCIATED ANTI- 
GENS. Held at National Cancer Institute, Be- 
thesda, Md., June 8 and 9, 1972. National Cancer 
Institute Monograph 37, June, 1973. DHEW Pub- 
lication No. (NIH) 73-399. Edited by Ronald B. 
Heberman and Clarice E. Gaylord. Cloth. Pp. 221, 
with some figures. Price, $4.85. Superintendent of 
Documents, U. S. Government Printing Office, 
Washington, D. C. 20402, 1973. 

RanioLoov SprECIAL Procepure Room. By Ray A. 
Brinker, M.D., Department of Radiology, St. 
Vincent’s Hospital and Medical Center, New 
York, N. Y.; and Jovitas Skucas, M.D., Depart- 
ment of Radiology, Indiana University School of 
Medicine, Indianapolis, Ind. Cloth. Pp. 188, with 
some figures. Price, $9.50. University Park Press, 
Chamber of Commerce Building, Baltimore, Md. 
21202, 1973. 

ENVIRONMENT AND Cancer. A Collection of Papers 
Presented at the 24th Annual Symposium on 
Fundamental Cancer Research, 1971. Published 
for The University of Texas at Houston, M. D. 
Anderson Hospital and Tumor Institute, Houston, 
Texas. Cloth. Pp. 475, with some figures. Price, 
$19.00. Willams & Wilkins Company, 428 East 
Preston Street, Baltimore, Md., 1972. 

HEALTH Puysics PROBLEMS or INTERNAL Con- 
TAMINATION. Proceedings of the IRPA Second 
European Congress on Radiation Protection, 
Budapest, May 3-5, 1972. Edited by E. Bujdosé. 
Cloth. Pp. 655, with many figures. Price, $24.00. 
Akadémiai Kiadó, Budapest V. Alkotmány U.21, 
Hungary, 1973. 

X-Ray Puvsics ror RapioLoaoic TECHNOLOGISTS. 
By Richard H. Schmidt, M.D., D.A.B.R., Associ- 
ate Director, Department of Radiology, Illinois 
Masonic Medical Center; Associate, Department 
of Radiology, Medical School, Northwestern Uni- 
versity, Chicago, Ill. Cloth. Pp. 143, with some 
figures. Price, $12.50. Warren H. Green, Inc., 10 
South Brentwood Boulevard, St. Louis, Mo. 
63105, 1973. 

RADIOLOGY FOR THE RapioLoarist. By Eric J. Hall, 
M.A., D.Phil., Professor of Radiology, Columbia 
University, New York, N. Y. Cloth. Pp. 303, 
with 1195 illustrations. Price, $14.95. Harper & 
Row Medical Department, 2350 Virginia Avenue, 
Hagerstown, Md., 1973. 

TEXTBOOK or DENTAL Rapio.ocy. By Olaf E. Lang- 
land, D.D.S., M.S., F.A.C.D., Professor and 
Head, Department of Oral Diagnosis/Medicine/ 
Radiology, School of Dentistry, Louisiana State 
University, New Orleans, La.; and Francis H. 
Sippy, B.S., M.Ed., Instructor, Division of Dental 
Radiology, College of Dentistry, University of 
Iowa, Iowa City, Iowa. Cloth. Pp. 380, with many 


Books Received 


NOVEMBER, 1973 


ilustrations. Price, $17.50. Charles C Thomas, 
Publisher, 301-327 East Lawrence Avenue, 
Springfield, Ill. 62717, 1973. 

COMPUTERS IN RADIATION THERAPY. Proceedings 
of the Fourth International Conference of the Use 
of Computers in Radiation Therapy, Uppsala, 
Sweden, Aug. 7-11, 1972. Edited by Arvin Glicks- 
man, New York; Jan Cederlund, Uppsala; Mon- 
tague Cohen, London; Jack Cunningham, To- 
ronto; Bo Tung, Uppsala; Bengt Olsen, Uppsala; 
and Stewart Orr, Glasgow. Paper. Pp. 300, with 
30 illustrations. Price, Sw.Cr.95. Fourth Interna- 
tional Conference on the Use of Computers in 
Radiation Therapy, Radiofysikavdelningen, Aka- 
demiska Sjukhuset, S-750 14 Uppsala, Sweden, 
1973. 

FORMATION OF THE ToMocRAPHIC ÍMAGE: WITH 
SPECIAL REFERENCE TO Buiurrine. By Ove 
Mattsson, Stockholm, Sweden. Paper. Pp. 58, with 
some figures. Price, Sw.Kr. 35:-. Acta Radiologica 
Supplementum 318. Acta Radiologica, Box 2052, 
103 12 Stockholm 2, Sweden, 1972. 

PRoGRESS IN VETERINARY RaADrioLoGY. Proceedings 
of the 2nd International Conference of Veterinary 
Radiologists held in Stockholm, 1970. Edited by 
Sten-Erik Olsson. Paper. Pp. 303, with many illus- 
trations. Price, Sw.Kr.45:-. Acta Radiologica Sup- 
plementum 319. Acta Radiologica, Box 2052, 
103 12 Stockholm 2, Sweden, 1972. 

CARCINOMA OF THE UTERINE CERVIX: ASPECTS OF 
CLINICAL ONCOLOGY IN PATIENTS REFERRED FOR 
RapIaTION THERAPY. By Tjakko Kuipers, Rotter- 
dam, The Netherlands. Paper. Pp. 252, with some 
figures. Price, Sw. Kr. so:-. Acta Radiologica Sup- 
plementum 320. Acta Radiologica, Box 2052, 103 
12 Stockholm 2, Sweden, 1972. 

ANGIOGRAPHIC ABNORMALITIES ForrLowiwG PER- 
CUTANEOUS NEEDLE BIOPSY OF THE Kipney. By 
Bo Lundstrom, Umea, Sweden. Paper. Pp. 67, 
some figures. Price, Sw. Kr. 40:-. Acta Radiologica 
Supplementum 321. Acta Radiologica, Box 2052, 
103 12 Stockholm 2, Sweden, 1972. 

MODE or AccUMULATION OF lODOPHENYLALANINES 
IN THE EXOCRINE PANCREAS AND CERTAIN 
Tumours. By Lars Blomquist, Uppsala, Sweden. 
Paper. Pp. 140, with some figures. Price, Sw.Kr. 
40:-. Acta Radiologica Supplementum 322. Acta 
Radiologica, Box 2052, 103 12 Stockholm 2, 
Sweden, 1972. 

Rapio.ogic Reportina. I. Problems of Structuring 
and Coding Information from Diagnostic Radiol- 
ogy. II. Medela Reporting System. By Inger 
Brolin, Gothenburg, Sweden. Paper. Pp. 150, with 
some figures. Price, Sw. Kr. 40:-. Acta Radiologica 
Supplementum 323. Acta Radiologica, Box 2052, 
103 12 Stockholm 2, Sweden, 1973. 

Tue Rote or Hosr Tissue iN SKIN Carcino- 
GENESIS: AN INVESTIGATION WITH SKIN-[ UMOR- 
RESISTANT AND SKIN-TUMOR-SUSCEPTIBLE Mice. 
By Timo Telaranta, Helsinki, Finland. Paper. Pp. 
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74, with some figures. Price, Sw.Kr. 35:-. Acta 
Radiologica Supplementum 324. Acta Radiologica, 
Stockholm 2, Sweden, 1973. 

ACCUMULATION OF Drugs on MrrANIN. By Nils 
Gunnar Lindquist, Uppsala, Sweden. Paper. Pp. 
92, with many figures. Price, Sw.Kr. 40:-. Acta 
Radiologica Supplementum 325. Acta Radiologica, 
Box 2052, 103 12 Stockholm 2, Sweden, 1973. 

HysTEROGRAPHY AND Diagnostic CURRETTAGE IN 
CARCINOMA OF THE UTERINE Bopy: An EVALUA- 
TION OF DriaGNosTIC VALUE AND THERAPEUTIC 
Imptications IN STAGES I AND II. By John-Erik 
Johnsson, Lund, Sweden. Paper. Pp. 79, with 
some figures. Price, Sw.Kr. 40:-. Acta Radiologica 
Supplementum 326. Acta Radiologica, Box 2052, 
103 12 Stockholm 2, Sweden, 1973. 

TenToRIAL NOTCH AND ADJACENT Major VESSELS 
IN CAROTID ANGIOGRAPHY. By Eric Bergquist, 
Uppsala, Sweden. Paper. Pp. 129, with some 
figures. Price, Sw. Kr. 45:-. Acta Radiologica Sup- 
plementum 327. Acta Radiologica, Box 2052, 103 
12 Stockholm 2, Sweden, 1973. 

ANGIOGRAPHIC ABNORMALITIES IN THE URINARY 
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Watt AFTER IRRADIATION. Part I: Animal Experi- 
ments, by O. Hassler and S.-O. Hietala. Part II: 
Clinical Investigation, by S.-O. Hietala, Umea, 
Sweden. Paper. Pp. 117, with some figures. Price, 
Sw.Kr. 45:-. Acta Radiologica Supplementum 328. 
Acta Radiologica, Box 2052, 103 12 Stockholm 
2, Sweden, 1973. 

TOMOGRAPHY OF THE TEMPOROMANDIBULAR JOINT: 
CORRELATION BETWEEN TOMOGRAPHIC IMAGE AND 
HisroLoGic SECTIONS IN A THREE-DIMENSIONAL 
SysTEM. By Olof Eckerdal, Umea, Sweden. Paper. 
Pp. 107, with many figures. Price, Sw.Kr. 40:-. 
Acta Radiologica Supplementum 329. Acta Ra- 
diologica, Box 2052, 103 12 Stockholm 2, Sweden, 
1973. 

RADIATION Injury or CONNECTIVE Tissue: A 
BIOCHEMICAL INVESTIGATION wirH EXPERI- 
MENTAL GRANULOMA. By Jorma Rantanen, Turku, 
Finland. Paper. Pp. 92, with some figures. Price, 
Sw.Kr. 40:. Acta Radiologica Supplementum 
330. Acta Radiologica, Box 2052, 103 12 Stock- 
holm 2, Sweden, 1973. 
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SOCIETY PROCEEDINGS 


MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES oF AMERICA 


AMERICAN RoENTGEN Ray SOCIETY 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Hilton Hotel, San 
Francisco, Calif., September 24-27, 1974. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Felix N. Rutledge, M. D. Anderson Hos- 
pital and Tumor Institute, Houston, Texas 77025. An- 
nual Meeting: Surfer Hotel, Maui, Hawaii, April 21-25, 
1974. 

RADIOLOGICAL SOCIETY oy NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roches- 
ter, Minn. 45901. Annual Meeting: Palmer House, Chi- 
Cago, Ill., November 15730, 1973. 

AMERICAN COLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill. 60606. Annual meeting: Roosevelt 
Hotel, New Orleans, La., April 1-6, 1974. 

SECTION on RADIOLOGY, AMERICAN MEDICAL ÁSSOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: Chicago, Ill, June 15-19, 1974. 

AwxERICAN Boarn or RADIOLOGY 
Secretary, Dr. C. Allen Good. Co ndence should be 
directed to Kahler East, Rochester, Minn. 5901. 

, Oral n will EIER the iS owing cities 
uring the next 2 years: as, Tex., Dec. 3-7, 1973, 
Statler Hilton Hotel; New York, N. Y., June UE, pH. 
New York Hilton Hotel; and Los Angeles, Calif Dec 
9-14, 1974, International Hotel. 
ritten examinations are scheduled in 13 large cen- 

ters in June 1974. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1974 was September 30, 1973. 

American Boarn oy NucLear Mepicing, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
of Nuclear Medicine. 

Chairman, Dr. Merrill A. Bender, Suite 2402, 211 E. 
43rd St., New York, N. Y. 10017. 

AMERICAN ASSOCIATION OF PHYSICISTS IN MEDICINE 
Secretary, Kenneth D. Williams, M.S., Dept. Radiol., 
Washington Hospital Center, 110 Irving St, N.W., 
Washington, D. C. 20010. Annual Meeting: Jointly with 
RSNA, Palmer House, Chicago, Ill., Nov. 25-30, 1973. 

AMERICAN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Herman D. Suit, Radiation Medicine, 
Massachusetts General Hospital, Boston, Mass. 02114. 
Annual Meeting: Royal Sonesta, New Orleans, La., Oct. 
24-28, 1973. 

AMERICAN INSTITUTE or ULTRASOUND IN MEDICINE 
Secretary, John M. Reid, Ph.D., 556 18th Ave., Seattle, 
Wash. 98122. Annual Meeting: Ann Arbor, Mich., Oct. 
I4—18, 1973. 

AMERICAN SOCIETY or NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 
gor Twenty-third St., N.W., Washington, D. C. 20037. 
Annual Meeting. 

THIRTEENTH INTERNATIONAL Conoress or RADIOLOGY 
President-Elect, Dr. Juan Gómez López. Secretary Gen- 
eral, Dr. José Bonmatí, Lagasca, 27 Madrid 1, España. 
Meeting: Madrid, Spain, Oct. 15-20, 1973. 

INTERNATIONAL Society or RADIOLOGY 2 
Hon. Secretary - Treasurer, Prof, Eric Samuel, Radiologist- 


in-Charge, The Royal Infirmary, Edinburgh EH3 gY-W, 
and. 


ELEVENTH INTER-AMERICAN Concress or RADIOLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade ve. 
Colorado Springs, Colo. 80907. Meeting: Feb. 16-21, 1975. 
Secretary of Congress, Dr. Alberto Mejia, Apartado 
Aereo 53737, Bogota 2, Colombia. 

INTER-AMERICAN COLLEGE or RADIOLOGY 

President, Dr. Miguel Dao y Dao, Apartado Postal 
14213, Candelaria, Caracas, Venezuela, A. 
Secretary General, Dr. Rubén Merenfeld, Instituto 
Diagnóstico, Apartado Postal 14213, Candelaria, Cara- 
cas, Venezuela, S.A. Meeting: Bogotá, Colombia, Feb. 
16—21, 1975. 

THirp CONGRESS OF THE EUROPEAN ASSOCIATION OY 
RapDIoLocy 
Meeting in June, 1975 in Edinburgh, Scotland. 

SECOND ASIAN AND OCEANIAN CoNaznzss or RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australia. 

Meeting in 1975. 

ALABAMA CHAPTER or ACR 
Secretary-Treasurer, Dr. Lowry R. Young, Jr, 905 
Madison St., Huntsville, Ala. 55801. Meets time and 
place of Alabama State Medical lation. 

ALASKA RaADIOLOGICAL Sociery, CHAPTER ACR 
Secretary-Treasurer, Dr. Maurice J. Coyle, 3200 Provi. 
dence Áve., Anchorage, Alaska 99504. 

AMERICAN THERMOGRAPHIC SOCIETY 
Vidit CL Dr. Marc. S. Lapayowker, Depart 
ment of Radiology, Temple Univ. Hosp., 3401 N. St, 
Philadelphia, Pa. 19140. 

Arrzona RADIOLOGICAL SOCIETY, CHAPTER oF ACR 
Secretary, Dr. Robert J. Johnson, 1603 N. Tucson Blvd. 
Tucson 85716. Two regular meetings a year. Annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

Ark-La-TEx RADIOLOGICAL SOCIETY 


Seer , Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine, Shreveport, 
La. 71101. 


ARKANSAS CHAPTER or ACR 
Secretary Treasurer, Dr. David H. Newbern, 4301 W. 
Markham, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with and 
at the place of the State Medical Association. 
Association OF Untversiry RADIOLOGISTS 
Secretary-Treasurer, Dr. Richard H. Greenspan, Dept. of 
Radiol., Yale University School of Medicine, 333 Cedar 
Annual 
4. Dr. Norman 
ew York Medi- 


St., New Haven, Conn. 06510. Twenty-secon 
Meeting, New York, N. Y., May 8-11,1 
E. Chase is in charge of arrangements, 
cal Center, New York, N. Y. 10016. 
ATLANTA RapioLoaicAL SOCIETY ; 
Secretary-Treasurer, Dr. Marshall Cantanzaro, Dept. of 
Radiol., Northside Hosp., Atlanta, Ga. 30342. Meets on 
four Thursday evenings during the academic year at a 
time announced in early September of each year, at the 
Academy of Medicine, Atlanta, Ga., at 8:00 P.M. 
BAvVARIAN-AMERICAN RADIOLOGIC SOCIETY 
Secretary, Charles J. Masters, Maj. MC, Department of 
the Air Force, United States Air Force Hospital, Wiss- 
baden (USAFE) APO New York 09220. 
Biocx.ey RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr, Joseph H. Rosen, West Park 
Hospital, 3905 Ford Rd., Philadelphia, Pa. 19131. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Biurerass RaproLoaicAL Society 
Secretary-Treasurer, Dr. Eugene Slusher, Lexin 2 
Clinic, 1221 S. Broadway, erg ie Rr LEM 
Society meets once each month ool E 

Bronx RADIOLOGICAL Society, Nou 
TER ACR 
Secretary-Treasurer, Dr. Leon J. Corbin, 1369 Rosendale 
Ave., Bronx, N. Y. 10472, Meets 4 times a year. 

BzookLYN RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Giacomo Pantaleo, 69-13 Forest 
Ave., Brooklyn, N. Y. 11227. Meets first Tinted ursday of 
each month, October through June. 

BurraLo RADIOLOGICAL Soclery 
Secretary, Dr, Ru-Kan Lin, 191 North St., Buffalo, N. Y. 
14201. Meets second Monday evening each month, Oc- 
tober to May inclusive, at University Clu 

CALIFORNIA RADIATION THERAPY ÁSSOCIATION 
FIE eise Dr. James R. Eltringham, Stanford 

Center, Stanford, Calif. 94304. Meets semian- 
nually in San Francisco and Los Angeles. 

CALIFORNIA RADIOLOGICAL Society, CALIFORNIA CHAPTER 
or ACR 

-Treasurer, Di aona L. Gwinn, 4650 Sunset 
a Los Angeles, Calif. 90027. 

Catawba VALLEY RADIOLOGICAL SOCIETY 
Secre Dr. Walter Joe Jasumin, P.O, Box 265, 
Rutherford College, N. C. 28671. Meets the last Thurs- 
day of every month Holiday Inn, Morgantown, N. C. at 

CERES New Yorx RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. John nse Radiology De- 
pauan, Crouse- Memorial Irving Ave., 

yracuse, N. Y. 13210. Meets first Mosi each month 
October through May. 

CENTRAL Onio RADIOLOGICAL SOCIETY 
Secret ante Treasurer, Dr. Tearle L. Meyer, 309 E. State 
St., Columbus, Ohio 43215. Meets second | Thon d in 
October, Novemb er, January, and March 15, and May 19 
at Fort Hayes Hotel, Columbus, Ohio. 

CENTRAL TEXAS RADIOLOGY SOCIETY 
Secretary-Treasurer, Dr. William H. Roush, Radiology 
e Veterans Administration ird , Temple, Tex. 
^s sor. Meets the fourth Monday of each month at 

onderosa Hotel, Temple, Tex. at 7:00 P.M, 

Cutcaco RADIOLOGICAL SocrETY, Division or THE ILLINOI8 
RaAnrioLocicAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Raymond L. Del Fava, 355 
Ridge Ave., Evanston, lll. 60202. Meets third Thur ay 
of each month, October to enn except December, at the 
Bismark Hotel, Chicago, HI 

CLEVELAND RADIOLOGICAL SoctkTY 
Secretary- Treasurer, Dr. Alvin Segel, 3395 Scranton Rd., 
Cleveland, Ohio 44109. Meetings at 7:00 P.M. on fourth 
Monday of October, November, January, February, 
March and fifth Monday of April. 

CoronaApo RADIOLOGICAL SOCIETY, CuaPTER or ACR 
Secretary, Dr. Jerome D. Sutherland, os E. Colfax 
Ave., Denver, Colo. 80206. Meets third riday of each 
month at Denver Athletic Club from September through 

ay. 

Connecticut VALLEY RapioLoaic SociETY 
Secretary, Dr. Gerald N. LaPierre Chestnut St., 
Springfield, Mass. or 107. Meets in Apel and October, 

Datias-Forr Worth RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lee Radford, 6011 Harry Hines 
Suite 900, Dallas, Tex. 75235. Meets "the ju Monday ol 
qay month at 6: :30 P.M., nt the Cibola Inn, Arlington, 

ex. 

DzLAwARZE CuaprzR or ACR 
Secret Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

East Bay RADIOLOGICAL SOCIETY 
MC -Treasurer, Dr. Peter E. Kane, Children’s Hosp. 

MC CERE: Calif. 94609. Meets first Thursday 
Oct. through ^ May, at University Club, 


de UTE CHAP- 


each mouth 


Oakland, Calif. 
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East TENNESSEE RADIOLOGICAL SOCIETY 

AE -Treasurer, Dr. George H. Wood, 205 Medical 
Bldg., Knoxville, Tenn. 37902. Meets in January 
and d ie Ee 

FLorma RaptoLoaicAL Society, CHAPTER or ACR 
Secretary, Dr. Paul A. Moni, 800 Miami Rd., Jacksonville, 
Fla. 32207. Meets twice annually in the b is with the 
annual State Society Meeting in the f. 

FLoripa West Coasr RADIOLOGICAL SOCIETY 
Secretary Treasurer, Dr. J. C. Hewitt, 1 Davis Blvd., 
Tampa, Fla. 33606. Meets in January, March, May, 
July, September and November. 

Groraia RAproLoarcar Society, CHaprer or ACR 
Secretary, Dr. E. P. Rasmussen, Piedmont Prof. Bldg., 35 
Collier Rd., N.W., Atlanta, Ga. 30309. Fall meeting at 
Cloister, Sea Island, Ga., Sept. 15-16, 1973. 

Greater CINCINNATI RADIOLOGICAL SOCIETY 
Secreta ag- Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER KANSAS Crrv RADIOLOGICAL SOCLETY 
President-Secretary, Dr. Menzie H. Brown, 155 S. 18th 
St., Kansas City, Kans, 66102. 

GREATER LovuISVILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

Greater MiAMI RADIOLOGICAL SOCIETY 
Secretary Treasurer, Dr. Richard E. Litt, 6125 S. W. 31st 
St., Miami, Fla. 33155. Meets monthly, third Wednesday 
at 8:00 P.M. at various member hospitals, Miami, Fla. 

GREATER Sr. Louis Socrery or RADIOLOGISTS 
Secretary-Treasurer, John J. Lang, 507 Fairways Circle, 
St. Louis, Mo. 63141. 

Hawan RaprorocicAL Society, CHAPTER or ACR 
Chat? a Treasurer, Raymond W. Brust, Jr., St. Francis 

2260 Liltha St., Honolulu, Hawai 96817. Meets 

think M. Monday of each month at 7:30 P.M, 

HaArTH Puysics Socrery 
Secretary, Shirley D. Vickers, Catholic Medical Center of 


Brooklyn and Queens, 88-25 153rd St., Jamaica, N, Y. 
11432. Annual Meeting: Houston, Texas, June 16-20, 
1974. 


Houston RaADroLocicAL SOCIETY 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except une, July August and December, at 6:00 
PM., at 103 Jesse Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. 

Ipano State RADIOLOGICAL Society, Cuarrer or ACR 
Secretary-Treasurer, Dr. John H. Truksa, 1605 Park Ave., 
Nampa, Id. 83651. Meets in the spring and fall. 

Itumois RapioLogical Society, Inc., CHAPTER or ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at at King D rive, Chicago, Ill. 60616. Meets in the spring 


UN RozwrGEN Socrery, Inc., CHAPTER or ACR 
Secretary, Dr. John R. Dehner, Reid Memorial Hosp., 
Richmond, Ind. 473774. 

Iowa RADIOLOGICAL uc MEE xo = 
Secretary-Treasurer, Dr. Jo uston, Jr 48 First 
Ave. N.E., Cedar e Rapids, lowa 52402. hon and 
business meeting during annual session of Jowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kansas RADIOLOGICAL SOCIETY, ao or ACR 

Ars Bla, Topeks Dr. Ralph H. Baehr, 310 Medical 


eka, Kan. 6 ees in spring with 
State RUM ciety and in winter on call 
Kewrucxy Coaprer or ACR 


Secretary-Treasurer, Dr. 


h G. Whelan, Jr., 1313 
St. Antony Place, Louisvi e, Ky. 40204. Meets in Ap 
and September. 


Kixos County RADIOLOGICAL SOCIETY 
une Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn ON, Y. Meets Kings "County Med. Soc. Bldg. 
mon iy on fourth Thursday, October to May, 8:45 PM. 
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KNOXVILLE RADIOLOGICAL SOCIETY 

Secretary, Dr. Clifford L. Walton, Blount Professional 

Bldg. oxville 20, Tenn. Meetings are held the third 

Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone Isnanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Jerome Zwanger, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 

Los AxGELEs RADIOLOGICAL SOCIETY 
Secretary, Dr. Calvin Williams, Valley Presbyterian 
Hosp. 15107 Vanowen St, Van Nuys, Calif. 91405. 
Meets second Wednesday of month in September, No- 
vember, January, April and June at Los Angeles County 
Medical Association Building, Los Angeles, Calif, Md- 
winter Radiological Conference. 

LouisiaNA Rapio.ogicaL Society, Coaprer or ACR 
Secretary-Treasurer, Dr. Roger H. Tutton, 1514 Jeffer- 
son Hwy., New Orleans, La. 70121. 

LourisiaNA-TExAs Gurr Coast RADIOLOGICAL Society 
Secretary- Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701. 

Marne RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary's General Hospital, Lewiston 
vies 04240. Meets in June, September, December and 
April. 

ManvLAND RaprioLootcAL Socigrv, CuAPTER or ACR 
Secretary, Dr. David S. O'Brien, Anne Arundel Hosp., 
Annapolis, Md. 21401. 

Massacuusetrs RADIOLOGICAL Society, CHAPTER or ACR 


Secretary, Dr. Eli A. Etscovitz, 10 Stonewood Dr., 
Newton Centre, Mass. 02159. 

MEMPHIS ROENTGEN SOCIETY 
Secretary-Treasurer, Dr. Jerry C. Phillips, The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 865 Jefferson Ave., 
Memphis Tenn. 38103. Meets first onder Oct. through 


May at the University Club. 

Miami VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Bert Must, I.B.M. Bldg., Dayton, Ohio. 
Meets third Thursday of fall, winter and spring months 
at 7:30 P.M. at Miami Valley Hospital, Dayton, Ohio. 

Micuican RADIOLOGICAL Socigrv, CuApPrER or ACR 
Secretary Treasurer, Dr. George A. Kling, Harper Hos- 
pital, 3825 Brush St, Detroit, Mich. 48201. Meets 
monthly, first Thursday, October thro May, at 
David Whitney House, 1010 Antietam, at 6:30 P.M. 

MICHIGAN SOCIETY or THERAPEUTIC RADIOLOGISTS 
Secretary-Treasurer, Dr. A. G. Fleurquin, Pontiac Gen- 
eral Hosp., Pontiac, Mich. 48053. Meets bi-monthly dur- 
ing the academic year. 

Mrp-Houpson RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 p.m., first Wednesday of each 
month, September to May. 

MILWAUKEE ROENTGEN Ray SocigTY 
Se -Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St., Milwaukee, Wis. £3233. Meets monthly 
on ours Monday, October through May, at University 

ub. 

Minnesota RADIOLOGICAL Socrsry, CHAPTER or ACR 
Secretery-Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
falo Rd., St. Paul, Minn. 55110. Meets twice annually, 
fal! and winter. 

MEER SrArE Rapiotocica, Society, CHAPTER OF 
ACR 


Secretary-Treasurer, Dr. Edward L. Gi 69 Lake. 
land Dr., Jackson, Miss. 39216. Meets third Thursday, 
excluding summer months at the Primos Northgate 
Rest., Jackson at 6:30 P.M. 

Missour: Rapro.ocrcear Sociery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
sone of Radiology, sto S. Kingshighway, St. Louis, 

o. 63110. 
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Montana RapioLoaicAL Sociery, CHAPTER or ACR 
Secretary, Dr. Dexter W. Johnson, Columbus Hosp., 
Great Falls, Mont. 59401. 

Nesraska CHAPTER oF ACR 
Secretary-Treasurer, Dr. Howard L. Copas, 827 South 
ae St., Omaha, Neb. 68154. Meets third Wednesday 
of each month at 6 ».u. in Omaha or Lincoln. 

Nevapa Rapro.oarcaL Socrgrv, CHAPTER or ACR 
Secretary, Dr. Charles F. Veverka, Carson Tahoe Hosp., 
Carson City, Nev. 89701. 

Nsw ExoLANDp RoEnTGEN Ray SocigTY 
Secretary, Dr. N. Thorne Griscom, Children's Hosp, 
300 Longwood Ave., Boston, Mass. 02115. Meets the 
third Friday of each month, October through April, 
excluding December, at The Longwood Towers, 20 
Chapel Street, Brookline, Mass., at 3:00 p.m. Annual 
Meeting: May 10, 1974. 

New ENGLAND SocrETY ror RADIATION OncoLoay 
Secretary, Dr. C. C. Wang, Mass. Gen. Hosp., Boston, 
Mass, 02114. 

New oe Rogent@en Ray Socigrv, CHAPTER OF 


Secretary-Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N. H. 03743. Meets four to six 
times yearly. 

New Mexico Society or RApioLoaisTs, CHAPTER or ACR 
Secretary, Dr. Carole R. Simmons, Dept. of Radiol., Pres- 
byterian Hospital Center, Albuquerque, N. M. 87706. 
Four meetings annually, three id in Albuquerque, 
N, M., and one held at time and place of New Mexico 
State Medical Society annual meeting. 

New Orveans RanroLooicAL Society, Ine. 
Secretary-Treasurer, Dr, Jimmy L. Mains, P.O, Box 446, 
Gretna, La. 70053. Meets bimonthly at local restaurants 
selected by the President. 

New Yonk RoENTGEN Society 
Secretary Treasurer, Dr, Howard R. Gould, 153 West 
11th Street, New York, N. Y. 10011, Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 4:30 P.M. Ánnual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y., Apr. 25-27, 1914 Further in- 
formation may be obtained from Dr. rt A, Dunn, 
Roosevelt Hosp., New York, N. Y. 10019. 

New Yorn Srare Cuaprer or ACR 
Secretary- Treasurer, Dr. John J. Magovern, 74 N. Village 
Ave., R ille Centre, N. Y. 11570. 

Norra Carolina CuaPrER or ACR 
Secretary-Treasurer, Dr. Ernest B. Spangler, Wesley Long 
Hosp., Greensboro, N. C. 27402. Meets twice a year. The 
Spring Meeting is held at the time of the meeting of the 

orth Carolina MedicalSociety. T'he Fall Meetingis held 
in November at the Mid Pines Club, Southern Pines, N. C. 

NoxrH Daxora RADIOLOGICAL SocigTY, CHAPTER or ACR 
RECTE. Dr, Marshall Landa, 1702 S. University Dr., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

Nozru FLorma RADIOLOGICAL SociETY 
Secretary, Dr. David F. Bew, University Hospital of 

acksonville, 655 W. Eighth Street, P.O. Box 2751, 
acksonville, Fla. 32203. Meets quarterly in March, 
une, September and December. 

NORTHEASTERN OKLAHOMA Raprio.oorcar SOCIETY 
Secretary-Treasurer, Dr. Theodore J. Brickner, Jr., «919 
S. Gary Place, Tulsa, Okla. 74110. 

NORTHEASTERN New York RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert C. Friedman, 325 Presidential Way, 
Guilderiand, N. Y. 12085. Meets in Albany area on third 
ory of October, November, March, April, and 

ay. 

NORTHERN CALIFORNIA RADIATION THERAPY ASSOCIATION 
Seeretary- Treasurer, Dr. James R. Eltri , Stanford 
Medical Center, Stanford, Calif. 943 eets quarterly. 

NorTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Mark D. Reiss, 2100 Rockwood Dr., 
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Sacramento, Calif. 95825. Meets on the fourth Monday 
of Sept., Nov., Jan., March and May at the Mansion 
Inn, Sacramento, Calif. 

NORTHWESTERN NEw Yoxzx RADIOLOGICAL SOCIRTY 
Sencar Dr. Barbara E. Chick, Glens Falls. Hospital, 
Glens alls, N. Y. 12801. 

oe eu [AL NE ae ioi: A 5 

ecrit r. Vito J. Zup ercy Hospital, Depart- 
ment of kadioiosy, Toledo, Ohio. 

Outro SrATE RapnioLoarcaL Society, Cuarrer or ACR 
Secretary, Dr. Tearle L. Meyer, 309 E. State St., Colum- 
bus, Ohio 43215. 

ELEME TATE RADIOLOGICAL SocigTY, CHAPTER OF 


Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla. 74401. Meets in January, May and October. 

ORANGE Couey RADIOLOGICAL SOCIETY 
Secretary, Dr. Marvin A. Rawitch, 600 E. Washington, 
Santa Ana, Calif. 92701. Meets on fourth Tuesday of the 
month, excluding dn July, mu and December, at 
Orange County Medical Association Bldg., Orange, Calif. 

Orzoon SrATE RapioLoorcaL SocigrTY, CHAPTER or ACR 
Secretary- Treasurer, Dr. Robert E. Craven, P.O. Box 
12542, Portland, Ore. 97212. Meets on second Wednesday 
of month, October through April, at the University Club, 
Portland, Ore. 

3 Parise RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity pos 
New duhcenm La. 70113. Meets second Tuesday of each 
monin. 

Paciric NogTHWwEsT RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Bery J. Wood, Dept. of Radiol., 
Vancouver General Hosp., Vancouver 9, B. C:, Canada. 
Annual Meeting: Washington Plaza Hotel, Seattle, 
Wash., May 10-12, 1974. 

PENNSYLVANIA RADIOLOGICAL SocigTY, Caarrer or ACR 
Secretary, Dr. Robert B. Funch, Germantown Hosp., 
Philadelphia, Pa. 19144. 

PHILADELPHIA RozwTrGEN Ray Society 
Secre Dr. Howard M. Pollack, Department of Radi- 
ology, Episcopal oe der. Philadelphia, Pa. r9125. 
Meets first Thursday of each month at 5 p.m. to- 
ber to May in Thompson Hall, College of Physicians. 

PrrrspurcH ROENTGEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital 
§230 Centre Ave., Pittsburgh, Pa. 15232. Meets secon 

ednesday of month, September through May, at the 
Pittsburgh Athletic Association. 
Rgneutine Secretary, Richard J. Burk, J th S 
eculioe oecretary, . > JI 421I t., 
N.W., Washington, D. C. 20016. International Gongen 
of Radiation Research, Seattle, Wash., July 14-20, 1974. 

RADIOLOGICAL Socrery or Conwecricut, Ixc., CHAPTER 
or ACR 
Secretary-Treasurer, Dr. Mehdi S. Eslami, 1389 W. Main 
St., Waterbury, Conn, 06708. 

RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Secretary-Treasurer, Dr. Alvin Nathan, c/o Academy of 
Medicine, 320 Broadway, Cincinnati, Ohio 45202. Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

RADIOLOGICAL SocigTY or New Jersey, CHAPTER or ACR 
Secretary, Dr. Sidney rd cd St. Elizabeth Hosp., 225 
Williamson St., Elrzabeth, N, J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

RE Society or RHODE ISLAND, CHAPTER or 


Secretary-Treasurer, Dr. Daniel J. Alves, Rhode Island 
Hosp., Providence, R. I. 02902. 

RADIOLOGICAL SOCIETY or SOUTHERN CALIFORNIA 
Seerstary-Treasurer, Dr. Marshall Rowen, Dept. Radiol. 
St. ad pe Hosp., 1100 Stewart Dr., Orange, Calif, 
92568. Meets three times a year, usually October, Febru- 
ary and May. 
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RADIOLOGICAL SOCIETY OF THE STATE OF New YORK 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles E. Carter, 121 Sotoyome St., 
Santa Calif. 95405. Meets second Monday every 
other month. 

RicuuoNpD County RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald P. King, 218 Gun Club Rd., Rich- 
mond, Va. 23221. Meets first Thursday of each month at 
various nosis 

Rocugster Roenroen Ray Socizry, Rocuester, N. Y. 
Secretary-Treasurer, Dr.Kenneth E. Robinson, 1441 East 
Ave., Rochester, N. Y. 14610. Quarterly meetings on the 
call of the President, at the Rochester Academy of 
Medicine. 

Rockv Movuwrainw RADIOLOGICAL Society 
Secretary Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 22-24, 1974. 

San AxToN10-CrviLiAN MiLrragv RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert M. Maurer, Santa Rosa Medical 
Center, San Antonio, Tex. 78207. Meets third Wednes- 
day of each month at Fort Sam Houston Officers’ Club 
at 6:30 P.M, 

San Disco RADIOLOGICAL SOCIETY 
President, Dr. Leland E. Kellerhouse, 2466 First Ave., 
San Diego, Calif. 92101. Meets the first Monday of each 
month at the University Club. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James G. Moore, Mary's Help 
Hospital, 1900 Sullivan Ave., Daly City, Calif. 94015. 

Secrion on RADIOLOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San j ose, Calif. 

Secrion on Rapiotocy, MepnrcaL Sociery or THE Dis- 
TRICT OF COLUMBIA 
Secretary-Treasurer, Dr. Albert M. Zeln 
Potomac, Md. 20854. Meets at Medical 
third Wednesday or J 
at 8:00 P.M. | 

Section or RAproLoGv, NATIONAL MEDICAL Association 
Chairman, Dr. Henry W. Wiggins, "t Mercy Hosp. 
2537 South Prairie Ave., Chicago, Ill. 60616. Annu 

ec 


21 Masters St., 
ciety Library, 
anuary, March, May and October 


SECHOR OA RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Mario A. Calonje, 1 35. Jefferson Highway, 
New Orleans, La. 70121. Annual Meeting. 

Secrion on RaApnioLoav, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

Sureveport RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

Socrery ror Proiarric RaptoLoGY 
rate eee: Dr. John P. Dorst, 601 N. Broad- 
Way, timore, Md. 21205. Annual meeting: Hilton 
Hotel, San Francisco, Calif., September 22-23, 1974. 

SOCIETY or GASTROINTESTINAL RADIOLOGISTS 
Secretary-Treasurer, Dr. Wm. B. Seaman, The Presby- 
terian Hospital, Columbia-Presbyterian Medical Center, 
622 W. 168th St., New York, N. Y. 10032. 

Society or NucLEgAR MEDICINE 
Secretary, Dr. E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63110. Administrative er, Mrs. Margaret Glos, 
211 E. 43rd St., New York, N. Y. 10017. Annual meeting. 

Sours Bay RanioLooicAL Sociery 
Secretary, Dr. Virgil H. Voss, goo Kiely Blvd., Santa 

Calif. 95051, Meets the 2nd Monday of each 

month at the Santa County Medical Association 
iga 1o Empey Way, San Jose, Calif 
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Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

SovTrH Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James T. McClintock, P.O. Box 
837 Santa Barbara, Calif. 93102. Meets fourth Monday 
of the month, Oct. through May. 

Soutu Daxora RanrioLooicAL Socrgrv, CuAPTER or ACR 
Secretary, Dr. M. F, Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. 3719s. Meets in spring with State Medical 
Society and in fall, 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. Duane I. Gillum, 250 W. Pueblo 
St., Santa Barbara, Calif. 93105. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In. 
firmary, P.O. Box 7544, Mobile, Ala. 36607. 

S M Meus ur 2 NN Emus ans 
AY , Jo i uire, 904 ; aso, Tex. 
Meets Ue Monday of each month at 6:30 p.m. in the 
Paso del Norte Hotel. 

TENNESSEE RapioLocicaL Socirty, Cuarrer or ACR 
Secretary- Treasurer, Dr. Charles W. Kimsey, ut Medi- 
cal Arts Bldg., Chattanooga, Tenn. 37402. Meets an- 
nually at the time and place of the Tennessee State Med- 
ical Association meeting. 

Texas SrarE RaproLoGicAL Society, Cuarrer or ACR 
Secretary, Dr. Francis E, O'Neil, 1128 Nix Prof. Bldg., 
San Antonio, Tex. 78205. Annual Meeting: La Mansion 
Hotel, San Antonio, Tex., March 21-23, 1974. ` 

Tar FLEISCHNER SOCIETY . 
President, Dr. Robert G. Fraser, 1555 Summerhill Avè., 
Montreal 109, P. Q., Canada, Annual meeting. 

TRI-STATE RADIOLOGICAL ' 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos. 

ital, Henderson, Ky. Meets third ednesday of Oct., 
an., March and May, 8:00 P.M., Elks Club in Evans- 
ville, Ind. 

Uprer PENINSULA RADIOLOGICAL SOCIETY i 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets quar- 


t 2 
Uran State RapioLocicaL SocigTY, CHAPTER or ACR 
Se -Treasurer, Dr. Don H. Nichols, 5770 S. 300 


East, Murray, Utah 84107. Meets fourth Wednesday in 
en ; March, May, September and November at 
oly Cross Hospital. 


Vermont RaADIoLoGICAL Socrgry, CHAPTER or ACR 
Secretary, Dr. J. Lorimer Holm, R.R. #3, Barre, Vt. 05641. 
VırGINIA Coaprer or ACR 
Secretary-Treasurer, Dr. Charles P. Winkler, 8952 Bell- 
fonte Rd., Richmond, Va. 23229. 
WasniucTON, D. C., CuapPrER or ACR 
Secretary- Treasurer, Dr. Albert M, Zelna, 21 Masters St., 
Potomac, Md. 208 it. i 
WASHINGTON STATE IOLOGICAL SOCIETY, CHAPTER OF 


ACR 
Secretary-Treasurer, Dr. John N. Roehr, 1011 Medical 
Dental Bldg., Seattle, Wash. 98101. 


Wesr Virama RaproLoGicAL Sooty, CHAPTER or ACR 
Seeretary-Treasurer, Dr. Andrew W. Goodwin, II, 260 
Med. Arts Bldg., Charleston, W. Va. 25501. Meets con- 
currently with annusl meeting of West Virginia State 
Medical Society, other meetings by program 
committee. 

WESTCHESTER County RADIOLOGICAL Society 
Secretary, Dr. Isaiah J. Seligman, 16 Guion Pl., New 
Rochelle, N.. Y. 10801. Meets on second Tuesday of 
October, December, February and May. 

Wisconsin RADIOLOGICAL , CHAPTER or ACR 
Se -Treasurer, Dr. Marvin L. Hinke, 630 S. Central 
Ave., Marshfield, Wis, 54449. Meets twice a year, May 
and September. 

WiscoxsIN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Robert W. Edland, Gundersen Clinic, 
LaCrosse, Wis. 54601. Meets quarterly. 
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Wvromine Rapro.oercat Society, Cuaprzr or ACR 
Secretary, Dr. Ross J. Collie, Box 96, Lander, Wyo. 82520. 
Meets in fall with State Medical Society and in spring 
on call of President. 


Mexico, Puerro Rico AND CENTRAL AMERICA 


ASOCIACIÓN COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Francisco Miranbell S., Apartado 3352, 
San José, Costa Rica. Thirteenth Central American 
Congress of Radiology, San José, Costa Rica, Dec. 

—-8, 1973. 

Asoc X DE RapióLocos DE CENTRO AMERICA Y 
PaxAMÁ, Comprising: Guatem El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá 
Secretary-General, Dr. Francisco Miranbell Solis, Apar- 
tado 332 San José, Costa Rica, Central America. Meets 
annually in a rotating manner in the six countries. 

ASOCIACIÓN PUERTORRIQUEÑA DE RaproLoafa l 
Secretary, Dr. R. B. Diaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. . 

SOCIEDAD Mm REY. DE sag eee x " 
Secretary, Dr. os Meijia, 5a Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SOCIEDAD DE IOLOGÍA DE GUATEMALA 
Secretary , Dr. Carlos E. Escobar, 9*. Calle A 0-05, Zona 1, 
Guatemala. 

SocigpAD Mexicana DE Rapro.ocfa, A.C. 

Coahuila No. 35, México 7, D.F., México. 
Secretary-General, Dr. Jorge Cano Coquí. Meets first 
Monday of each month. . 

SociEDAD RADIOLÓGICA PANAMEÑA ' 

S ; Dr. L. Arrieta Sánchez, Apartado No. 6323 
Panamá, R. de P. Meets monthly in a department of 
dese o. a local hospital chosen at preceding meeting. 

SOCIEDAD I0LÓGICA DE Puerro Rico l 
Secretary, Dr. Heriberto Pagán Sáez, Box 9387, Santurce, 
Puerto Rico. Meets second Thursday of month at 
8:00 p.m. at the Puerto Rico Medical Association Bldg. 
in San Tuan. 


BRITISH COMMONWEALTH OF NATIONS 
ASSOCIATION or HRapioLoGISTS OF THE PROVINCE OF 


QUEBEC 
121 Boul. Taschereau, Greenfield Park, P. Q., Canada. 
Meets four times a year. 
Brrrisu Ixsrrrure or Rapro.ocy l 
Secretary, Dr. T. Kerr, 32 Welbeck St., London 


Honor 
MR , England. Meets monthly from October until 
ay. 


CANADIAN Ás80CIATION OY Puysicisra, Division or MED- 
ICAL AND BIoLoGIcaL Prystes 
Honorary Secretary-Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 5, Ont., Canada. 
CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. Ross O. Hill, 1555 Summerhill 
ontreal 109, Que., Canada. Thirty-seventh An- 


April 21-26, 1974. 


, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave., onton 15, Alberta, a. 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

Facutty or RADIOLOGISTS 
Honorary Secretary, Robert Morrison, 47 Lincoln Inn 
Fields, London WO2A 3PN, England. 

MONTREAL RADIOLOGICAL Strupy CLUB 
Secretary, Dr. W. Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to Apri 

Sgcriox or RaproLoov or THE RorAL Soaxrty or Meni- 
cure (Cosrixzp ro MEpicAL MEMBERS) 

Meets third Friday each month at 8:15 pas. at the Royal 
Society of Medicine, 1 Wimpole St, London, W. 1 
M8AE, 1 England. 
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Société CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary-General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P. Q., Canada. Meets every third Tuesday 
from October to April. 

Tue Hos»prrArL PHYSICISTS’ ASSOCIATION 
Honorary Secretary, J. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, Wi- 
thington, Manchester Mao 9 BX, Englan 

Toronto OLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp. 
Toronto 12, Ont., Canada. Meets second Monday o 
each month, September through May. 

THe Roya. AUSTRALASIAN COLLEGE oF RADIOLOGISTS 
Honorary Secretary, Dr. T. P. Loneragan, 45 Macquarie 
St., Sydney, N.S.W. 2000, Australia. 


SOUTH AMERICA 


CoLÉGIo BRASILEIRO DE RADIOLOGIA 
Seéretary-General, Dr. Lauro de Abreu Coutinho, Caixa 
Postal 5984, Sao Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SOCIEDADES DE Rapro.ocfa 
Branches of the Federation are: Sociedad de Radiólogos 
de la Provincia de Cérdoba; Sociedad tina de Ka- 
diología; Ásociación Argentina de Radiologia; Sociedad 
de Radiologia, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiología y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Saltefia de Radiología y Medicina 
Nuclear; Sociedad de Radiología de Tucumán; Sociedad 
de Radiologia del Nordeste Argentino; Sociedad de Ra- 
diología de La Plata; and Sociedad de Radiología de San 

uan. 
Secretary -General-Treasurer, Dr. Roberto Habichayn, Av. 
Colón 637, Córdoba, ntina. 

SOCIEDAD ARGENTINA DE IOLOGÍA 
Seeretary-General, Dr. Tomás J. Gutiérrez E, Santa Fé 
1171, Buenos Aires, entina, Meets first Wednesday 
evening, April through December. 

SocreDaD BoLrviaNA DE Rapio.ocfa 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil, Meets monthly on 
second Wednesday at 9:00 P.M. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SocriEDAD CHILENA DE RaproLoofa 
Secretary, Dr. Manuel Neira, Casilla 13426, Santiago, 
Chile. Meets first Friday of each month at Av. Santa 
María 1810 at 7:00 P.M. 

SOCIEDAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Gustavo Sánchez Sánchez, 
Bogotá, Colombia. Meets last Thursday of each month. 

SOCIEDAD ECUATORIANA DE RADIOLOGÍA 
Secretary, Dr, Carlos Palau Jimenez, Casilla 5469, Guaya- 

. quil, Ecuador. 

SocrEDAD PAzAGUAYA DE RAproLoafíA 
Secretary, Dr. Hugo Volpe Rios, 15 de Agosto 323, 
Asuncion, Paraguay. 

SOCIEDAD PERUANA DE RADIOLOGIA 


Secretary-General, Dra. Ladis Delpino, Av. General 
Santa Cruz No. 315, Miraflores, Lima, Perú, Casilla 
Correo, 2306, Lima, Perú. Meets monthly except during 


January, February, and March, 

SOCIEDAD DE RADIOLOGÍA DEL ÁTLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
quille, Colombia. Society meets monthly at the Instituto 

e Radiología. 

SociEDAD DE RADIOLOGÍA DEL NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca 
561, Corrientes, Argentina, 
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SOCIEDAD d hg ena is La Cdi i ia 
Se , Dr. Hiram D. Haurigot, e 50 No. 374, 
Ping AD nna: 

SocrepaD pe Raprorocfa, CaNwcEROLOGÍA Y Ffsica 
MÉDICA DEL URUGUAY 
Secretary-General, Dr. Manuel Gonzáles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SocreDaD DE ROENTGENOLOGÍA Y MEDICINA NUCLEAR DE 
LA PROVINCIA DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Gri. 
Paz. 151, Cérdoba, Argentina. 

Socrgpap DE RADIOLOGÍA, RADiOTERAPÉUTICA Y MEDICINA 
NucLEAz, DB Rosario 
Secretary-General, Dr. Federico Frágola, Santa Fe 1798, 
Rosario, Argentina. 

Soctepap SALTENA DE RapioLocfa v MEDICINA NUCLEAR 
Secretary, Dr. Julio Luis Baldi, Av. Sarmiento 536, Salta, 

ting. 

SOCIEDAD VENEZOLANA DE RaproLocfia v Mepicina Nu- 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 


Postal 9213, Candelaria, Caracas, Venezuela. Mects 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CONTINENTAL EUROPE 


Osrerrgicuiscuz RÓNTOEN-GESELLSCHAFT 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariann sse 10, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 

SociÉrÉ RovArg BELGE pg RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

SociÉrÉ EUROPÉENNE DE RADIOLOGIE PÉDIATRIQUE 
Secretary, Dr. J. Jääskeläinen, The Children’s Hospital, 
Stenbäckinkatu 11, SF-co290 Helsinki 29, Finland. 11th 
Annual Meeting: May 29-June 1, 1974, Helsinki. 
Permanent Secretary, Clément Fauré, Hépital des En- 
fants Malades, 149, rue de Sévres, 75 Paris 15e, France. 

SociÉTÉ Francarsg pe RapioLocie MÉDICALE, MÉDECINE 
Nucréairge ET ELECTROLOGIE, and its branches: Soci- 
ÉTÉ pu Sup-Ovgst, DU LITTORAL MÉDITERRANÉEN, DU 
CENTRE ET LYONNAIS, DU NORD, DE L'OvEsT, DE LEST, 
pu Masstr CENTRAL, D'OUTRE-MER ET D' ETRANGER. 
Parent Society meets third Monday of each month, ex- 
cept furing July, August and September, rue de Seine 
12, Paris, France. 

Secretary-General, Dr. Ch. Proux, 9 rue Daru, Paris 
75008, France. 

Soctéré FRANÇAISE DE INEURORADIOLOGIE 
Secretary-General, Professeur agr, R. Djindjian 16, rue 
de l'Université 75, Paris 7*, France. Annual meeting: 
Salpetrière, Paris, Dec. I, 1973. 

ČESKOSLOVENSKÁ RADIOLOGICKÁ SPOLEČNOST 
Secretary, Associate Professor Jaromír Kolář, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia, Meets monthly except during July, 
August and September. Annual general meeting. 

DEUTSCHE RÓNTGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommhold, Di- 
rector of Medizinisches Strahleninstitut der Universität 
Tübingen, Róntgenweg 11, 7400 Tübingen, Germany. 

SocrerA lrALIANA DI RaproLogiA Mepica E MEDICINA 
pines AY Prof. E. Co al 

inistratioe Secretary, Prof. nte, Os e 
Mauriziano, 10128 Torino, Italy. Meets annually. = 
doe gre ADR Dt " . — 

ecretary, Dr. Bent Lang t, Tretommervej 202 : 
Bao RON. Denmark. diis 


672 


NEDERLANDSE VERENIGING VOOR RADIOLOGIE 
Secretary, Dr, J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. E. Unnérus, M.D., Haga- 
A HARTE Havsvindsvügen 5 C., Finland. Annual 
Meeting in Uppsala, Sweden in June 1974. 

SOCIED AD PANOLA DE 1l0LOGÍA Y ErEcrROLOGÍA 
Mépicas Y DE MEDICINA NUCLEAR 
Secretary, Dr. José Bonmatí, Villanueva, 11, Madrid 1, 
España. Mects every second Friday of each month, Oct. 
to June, inclusive, in Madrid. 

SOcIEDADE PomruGuEsA DE Rapro.oc1a E MeEDICINA 
NUCLEAR 
Seeretary-General, Dr. Luís Aires de Sousa, Av. Elias 
Garcia, 123- 1, Esg.-Lisboa t-Portugal. 

WEIZERISCHE VEREINIOUNG Fir RaproLocGiE, Nu. 
KLEARMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION 
Suisse DE RanroLoare, MÉpECINE NUCLÉAIRE ET DE 
RADIOBIOLOGIE) 

Secretary, Dr. med. Gustav Schoch, Bethesdaspital, Gel- 
lerstrasse 144, 4000 Basel, Switzerland. 


Asia 


InpIAN RADIOLOGICAL ÁSSOCIATION 
Secretary, Dr. L. R. Parthasarathy, 44 Constable Road, 
Madras—23, India. 

INDONESIAN IOLOGICAL SOCIETY 
Secretary, Dr. Gani ns Sasmitaatmadja, Radiol 
Dep, Feculo; of Medicine, University ol Indonesia, 
Salemba 6, Jakarta, Indonesia. 

Iranian RADIOLOGICAL SOCIETY 


(MAN 
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Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Sa y 
of each month. 

IszAzL RApioLoaGrCAL SocizTY 
President, Dr. I. Izkovitch, 2 Wingate Ave., Beit Harofe, 
Haifa, Israel. 

JAPANESE AMERICAN RADIOLOGICAL SOCIETY 
Secr Thomas J. Imray, Maj. MC, Chief, Radiol. 
Dep., Army Hosp., Camp Zana, Japan, APO San 
Francisco, Cali . 96343. Meets 3rd Thursday, monthly at 
various locations in Tokyo. 

Puitippixg CoLLEGE or RADIOLOGY 
Secretary- Treasurer, Dr. Eduardo V. NE Box 1284 
Commercial Center, Makati, Rizal D-708, Philippines. 
Meets every second Thursday of the month. 

RADIOLOGICAL SOCIETY OF THAILAND 
Secretary, Prof. Rojana Suvansuthi, M.D., Ph.D., 
Depart. of Rad., Sirizaj Hospital Faculty of Medicine, 
Mahidol University, Bangkok 7, Thailand. 


ÁFRICA 


ASSOCIATION or RapioLocisrs OF West ÁFRICA 
Hon Secretary, C. A. Beetlestone, M.B., B.S. 
D.M.R.D., Dept. Radiol, University College Hosp., 
Ibadan, Nigeria. Twelfth Annual Conference in Mon. 
rovia, Liberia, Febr. 22 1974. 

RADIOLOGICAL SOCIETY OF SOUTH ÁFRICA 
Secretary, Dr. B. Rosenberg, P.O. Box 3200, Johannes. 
burg, South Africa. 

SOUTH Arrican INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 
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ROENTGEN DIAGNOSIS 
Neck AND CHEST 


SPINDOLA-FRANCO, Huco, Apams, DOUGLASS 
F., Herman, MicHaEL V., and ABRAMS, 
Hersert L. Reciprocating flow in the coro- 
nary circulation. Radiology, June, 1973, 707, 
497-504. (From: Departments of Radiology 
and Medicine [Division of Cardiology], Har- 
vard Medical School and Peter Bent Brig- 
ham Hospital, Boston, Mass.) 


The application of coronary arteriography to the 
study of coronary disease in man has received a 
major impetus from the development of surgical 
procedures to augment myocardial blood flow. 
Dynamic recording, utilizing cine techniques, has also 
shed new light on coronary blood flow patterns. 
Flow in the coronary arteries is normally phasic, 
although the normal flow pattern is almost certainly 
altered by rapid selective injection of contrast 
material into the coronary artery. A type of reversal 
of flow has been observed in some patients with 
coronary artery disease. This flow pattern, desig- 
nated reciprocating flow, may be defined as the 
phasic alternation of the direction of blood move- 
ment in à coronary artery, so that in some phase of 
the cardiac cycle it is antegrade, and in others, 
retrograde. Critical analysis of this pattern, and its 
significance, are the subject of the present report. 

One-hundred-twenty-five patients with a clinical 
diagnosis of coronary artery disease were studied 
with selective coronary injections and cine recording. 
The direction of flow was determined and related to 
the events of the cardiac cycle by means of frame- 
by-frame analysis. Flow was considered antegrade 
when the contrast medium column moved away 
from the coronary orifice into which it had been 
injected, and retrograde when the contrast medium 
column moved toward the coronary orifice. Re- 
ciprocating flow was considered to be present only 
when demonstrated in sequential beats on multiple 
injections. 

Twenty-five of the 125 patients had normal 
arteriograms or stenosis with less than ṣo per cent 
reduction of the arterial lumen and no collaterals. 
One hundred coronary arteriograms showed occlu- 
sion or stenosis greater than ṣo per cent and 75 of 
these had demonstrable collaterals. In 22 patients 
with collaterals, reciprocating flow was detected in 1 
branch and in 3 patientsit was detected in 2 branches. 
Reciprocating flow was associated with either 
severe stenosis or segmental occlusion of a coronary 
artery. Conversely, reciprocating flow was not 
detected in any coronary artery with multiple 
stenoses of greater than 80 per cent. Beyond the 
stenosis, the vessel in which the reciprocating flow 
was detected usually had a normal or near normal 
caliber. 

Three distinct patterns of reciprocating flow 
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evolved from the correlation of the direction of flow 
to the events of the cardiac cycle: primary epicardial; 
secondary epicardial; and intramyocardial. 

The primary epicardial reciprocating flow pattern 
ig identical to the normal coronary flow pattern in 
that there is antegrade flow in the rapid ejection 
period which decreased at the end of systole and 
increased at the beginning of diastole. It then pro- 
gressively diminished during diastole. Antegrade 
flow ceased with the inception of atrial systole and 
there was retrograde flow during isovolumetric 
contraction. 

In contrast, secondary epicardial reciprocating 
flow represented the reverse of the primary epi- 
cardial flow pattern, with respect to the cardiac 
cycle. Both truly reflect the same flow pattern, but 
with different ends of the blood column opacified 
by the selective injection. 

The intramyocardial flow pattern is characterized 
by retrograde flow during the ejection period. It is 
usually observed in the septal arteries and appears 
to represent a squeezing of septal arteries by the 
septal ventricular musculature. This pattern has 
been observed in subjects with normal coronary 
arteries, but is much more obvious in patients with 
coronary disease because the septal arteries are 
frequently enlarged and form a part of the col- 
lateral network. 

The outflow of blood from a vessel exhibiting 
reciprocating flow is into the capillary bed, which 
represents a compressible reservoir in the blood 
column. Therefore, when reciprocating flow is 
visualized, a capillary bed—and hence perfusable 
myocardium-—are assumed to exist beyond the 
branch displaying reciprocating flow. Because re- 
ciprocating flow is usually associated with a hemo- 
dynamically significant lesion and because the 
recipient artery beyond the stenosis is generally 
ample in size, its presence should be considered a 
favorable sign, if coronary bypasssurgery is contem- 
plated.—E. B. Best, M.D. 


Strauss, H. WILLIAM, ZanET, Barry L., 
Martin, Ner D., WErrs, Harry P., JR., 
and Framm, M. D., Jr. Noninvasive evalu- 
ation of regional myocardial perfusion with 
potassium 43: technique in patients with 
exercise-induced transient myocardial 1s- 
chemia. Radiology, July, 1973, 708, 85—90. 
(From: Department of Medicine, Sections 
of Nuclear Medicine and Cardiology, David 
Grant USAF Medical Center, Travis Air 
Force Base, Calif.) 

Cardiac imaging was performed following intra- 
venous administration of potassium 43 in 6 patients 
with angina pectoris and 3 normal individuals, both 
at rest and following exercise stress tests. Three 
patients with documented myocardial infarction 
were studied at rest. 
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The resting studies were performed following the 
intravenous injection of 400-800 uc potassium 43 in 
supine position. For the exercise study, the patients 
underwent a graded treadmill exercise test con- 
tinued to the endpoint of angina pectoris or fatigue. 
The potassium 43 was injected 30 to 60 seconds prior 
to halting exercise. The time from injection to the 
beginning of the scan was less than 5 minutes in all 
cases. 

In the 3 individuals with no evidence of heart 
disease, the myocardial scans had a uniform pattern 
of potassium 43 accumulation with maximum con- 
centration in the left ventricular wall. No change 
was seen when the potassium 43 was administered 
during the stress of maximal treadmill exercise. 

In the 3 patients who had sustained a myocardial 
infarction, the scan obtained at rest revealed a 
clearly demarcated area of decreased uptake of 
radioactivity which corresponded to the electro- 
cardiographic site of infarction. 

In the 6 patients with angina but without previous 
infarction, the myocardial scans at rest were essen- 
tially normal. The scans, obtained following the 
administration of the potassium 43 during the exer- 
cise stress test demonstrated clearly demarcated 
zones of relative decrease of tracer. Coronary angi- 
ography performed in 4 of these patients revealed 
significant obstruction of vessels perfusing the region 
of decreased uptake seen on the scan. 

The images obtained represent the combined 
effect of blood flow and the uptake of the potassium 
43 by the tissue. During exercise stress, the dif- 
ference in blood flow between normal and abnormal 
coronary arteries is greatest and the absolute quan- 
tity of potassium 43 presented to the ischemic myo- 
cardium is less than that available to normal myo- 
cardium. The increased loss of potassium from an 
ischemic region may also play a role. 

The authors believe that these initial data appear 
promising in providing a simple, safe, noninvasive 
technique to assess abnormalities in regional myo- 
cardial perfusion.—J7. R. Carpentier, M.D. 


GENITOURINARY SYSTEM 


CaTTELL, W. R., McInrosn, C. S., MosELEv, 
I. F., and Fry, I. Kersey. Excretion urogra- 
phy in acute renal failure. Brit. M. FJ., June, 
1973, 2, 575—578. (From: St. Bartholo- 
mew's/St. Leonard's Regional Renal Unit, 
and the Departments of Radiology, St. 
Bartholomew's Hospital, and St. Leonard's 
Hospital, London, England.) 


High dose excretion urography (1 ml./lb. body 
weight of hypaque 45 per cent) with tomography 
was carried out in 32 patients presenting with acute 
nonobstructive renal failure. Most (22) were oliguric 
(less than 500 ml. of urine per day) and all were 
uremic. Histologic diagnosis was obtained by biopsy 
or at autopsy in Ig patients. 
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After the intravenous injection. (3-5 minutes) 
immediate tomograms were obtained (1 minute) and 
usually repeated with most of the other conven- 
tional films exposed at 5, 10, 30 and 60 minutes and 
at intervals up to 24 hours. 

The films were examined for renal size, time of first 
appearance of the nephrogram, maximum nephro- 
gram density, change in and total duration of 
nephrogram density as well as the presence or ab- 
sence of a pyelogram. 

Twelve patients with uncomplicated acute tubular 
necrosis and 3 patients with acute suppurative 
pyelonephritis showed an early (1 minute), dense, 
persisting (1-24 hours) nephrogram bilaterally. A 
pyelogram was observed in all patients with daily 
urine outputs in excess of 1 liter. In general, but not 
invariably, oliguria is associated with no pyelogram 
or only a faint one. These findings are modified in 
complicated (severe glomerular disease) acute 
tubular necrosis (2 patients), and acute pyelo- 
nephritis (2 patients), with a delayed (30 minutes), 
increasingly dense nephrogram or very delayed (24 
hours) faint nephrogram with variable pyelogram. 

Acute renal failure due primarily to glomerular 
disease showed a different distinctive nephrographic 
pattern. Three patients with acute glomerulitis 
showed delayed (1-60 minutes), increasingly (1-24 
hours) dense nephrograms and no pyelograms. 
Patients with chronic glomerulonephritis (3) and 
malignant essential hypertension (2) had early 
(1-30 minutes), faint, persisting (24 hours) nephro- 
grams accompanied by a pyelogram. 

In 5 of the 32 patients studied, no nephrogram or 
pyelogram was observed. Two had total renal 
infarction, 1 had severe interstitial (drug) nephritis 
with severe tubular compression by edema with 
normal glomeruli, 1 had combined tubular blockage 
(myeloma protein) and glomerulonephritis, and 1 ex- 
tremely severe anuric acute glomerulonephritis. 

Careful analysis of the evolution (changes in 
density observed with time) of the nephrogram in 
patients with acute nonobstructive renal failure will 
provide valuable information about the nature of 
the underlying parenchymal disease. 

No adverse effects attributable to excretion 
urography were encountered.— Richard Pfister, M.D. 


ATHANASOULIS, CHRISTOS A., BROWN, BORDEN, 
and Baum, STANLEY. Selective renal venogra- 
phy in differentiation between congenitally 
absent and small contracted kidney. Radi- 
ology, Aug., 1973, 08, 301-305. (From: 
Departments of Radiology, Harvard Medi- 
cal School and the Massachusetts General 
Hospital, and the Departments of Radiology, 
Boston University School of Medicine and 
Boston City Hospital, Boston, Mass.) 
Presented is a study of 10 patients by aortography 

and selective renal venography after an excretory 
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urography revealed only 1 kidney. In 9 patients the 
left kidney did not visualize and in 1 the right. 
Cystoscopy was performed in 5 patients. 

The aortogram showed no vessels to the side of the 
nonvisualized kidney. Delayed opacification was not 
seen. In 7 patients venography confirmed the 
aortographic findings indicating unilateral renal 
agenesis. In 2 patients venography demonstrated a 
small kidney and in 1 predicted the presence of a 
dysplastic kidney, later proved by surgery. In 1 
patient cystoscopy confirmed unilateral renal] agene- 
sis with absence of the left ureteric orifice and the 
ipsilateral hemitrigone. Cystoscopy was inconclusive 
in the remaining 4 patients. 

In unilateral agenesis the renal vein does not 
develop. However, on the left side the renal collar 
will go on to form, ventral to the aorta, a vein into 
which the suprarenal and sex veins drain. On the 
right, since the renal vein enters directly into the 
inferior vena cava, there will be no renal vein. | 

When absence of a kidney is indicated by angi- 
ography, a renal venogram can show the plexiform 
pattern of the intrarenal system. In 6 of the 7 cases 
of left renal agenesis, reflux into the left adrenal 
vein demonstrated the adrenal gland. In the 7th the 
adrenal vein was opacified, but did not reflux into 
the intra-adrenal venous plexus. 

Revision of the term renal hypoplasia is proposed 
in the case of the small contracted kidney. 

It is suggested by the authors that renal venogra- 
phy, a relatively easy procedure, may offer addi- 
tional useful information in the evaluation of uni- 
lateral renal agenesis and the small contracted 
kidney. 

Three selected case histories are presented.— 
M. F. Sedlmeir, M.D. 


Broom, H. J. G. Adjuvant therapy for adeno- 
carcinoma of the kidney: present position 
and prospects. Brit. 7. Urol., June, 1973, 45, 
237-257. (From: Royal Marsden Hospital 
and Institute of Cancer Research, and the 
St. Peter's Group of Hospitals and Institute 
of Urology, London, England.) 


The present 5 year survival figure for all surgically 
treated (nephrectomy) cases of adenocarcinoma of 
the kidney is about 50 per cent. This communication 
directs itself to exploring 4 major ancillary methods 
of treatment to augment or assist the main surgical 
attack on the primary tumor, and prevent or delay 
the development of local recurrence and distant 
metastases. 

(1) Postoperative radiotherapy has long been used in 
conjunction with surgery for renal cell carcinoma. 
In recent years its value has become a subject of 
wide controversy. The reputation of radioresistance 
and the frequency of tumor deaths from distant 
metastases are responsible for the reluctance of 
many urologists to consider its adjuvant use. Until 
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large comparative studies are carried out, postopera- 
tive radiotherapy is presently suggested for residual 
disease, capsular invasion, high-grade histologic 
malignancy and lymph node positive cases. Pre- 
operative radiotherapy (4,000 rads in 4 weeks) is 
presently undergoing cooperative study trials in the 
United States, London, and Rotterdam. Its aims are 
to shrink the tumor, reduce cellular reproductivity, 
destroy direct extensions, increase the mobility of a 
tethered organ and control limited metastases in 
regional lymph nodes. Until the results of the clinical 
trials are available, its use is recommended for 
large or tethered tumors. 

(2) Cytotoxic drugs have occasionally produced 
objective responses of renal carcinoma, but any 
improvement has invariably been limited and of 
brief duration. Presently no useful compound 
against renal adenocarcinoma has been found, and 
its use appears limited to perhaps the advanced 
tumors including metastases. 

(3) Hormone therapy (progestins, testosterone) for 
renal cell neoplasia is based on observations in 
laboratory animals on the production of renal 
cortical tumors in male hamsters by estrogen, 
together with their inhibition by estrogen-antago- 
nists and castration. The present limited clinical 
experience has yet to be established, but suggests a 
17 per cent objective response, chiefly to progestins. 

(4) Immunotherapy has so far met with little 
Success in terms of tumor regression or increased 
patient survival. Vaccines prepared from the pa- 
tient’s own tumor or specific adoptive immuno- 
therapy with sensitized lymphocytes are hoped to 
prove effective. The immune capabilities of patients 
with low grade malignancy (90 per cent 5 year 
survival rate with nephrectomy alone) should be 
studied so that an effective host resistance against 
renal cell carcinoma may be found.—Richerd 
Pfister, M.D. 


ANDERSON, Mavis F., and ATKINSON, Davip 
W. Renal carcinoma in pregnancy. Brit. F. 
Urol, June, 1973, 45, 270-272. (From: 
Departments of Obstetrics and Gynaecology 
and Surgery, University Hospital of the West 
Indies, Mona, Kingston, Jamaica.) 


This report adds 3 additional cases of renal cell 
carcinoma seen in pregnant women to the 16 previ- 
ously reported cases. 

Adenocarcinoma of the kidney is seldom en- 
countered in pregnant women since renal malignancy 
is most common in the ṣo to 70 year age group; 
however, its occurrence below the age of 30 years. 
is not rare. 

Their patients were 27, 38, and 42 years old at the 
time of diagnosis and in their 15th, 16th, and 14th 
week of pregnancy respectively when initial intra- 
venous urographic studies were done. 

Nephrectomy was performed at the 16th week, 6 
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months post partum (mistakenly carried as renal 
cyst) and 15th week respectively (provisional diag- 
nosis of ovarian tumor). All women were delivered 
of normal infants. Two patients have survived 5 
years, the third 4 years after nephrectomy, and are 
alive and well, and free of metastatic disease. 

The rarity of renal carcinoma in pregnant women 
and the reluctance to undertake full radiologic in- 
vestigations during pregnancy, is likely to make the 
diagnosis even more difficult. Adequate shielding of 
the uterus and fetus 1s mandatory in all radiologic 
studies including limited selective renal arteri- 
ography. 

Although not mentioned by the authors, ultra- 
sonography is perhaps the method of choice for 
further evaluation after limited intravenous urogra- 
phy has delineated the presence of a renal mass.— 
Richard Pfister, M.D. 


Hurcutson, Rosperr J., and Nocrapy, M. 
BERNADETTE. Late sequelae of renal trauma 
in the pediatric age group. 7. Canad. A. 
Radiologists, March, 1973, 24, 3-11. (Ad- 
dress: M. Bernadette Nogrady, M.D., De. 
partment of Diagnostic Radiology, The 
Montreal Children's Hospital and McGill 
University, Montreal, Quebec, Canada.) 


The authors reviewed the clinical records and 
roentgenologic examinations of 123 children, ages 3 
to 16 years, investigated at the Montreal Children's 
Hospital in the last 10 years for abdominal or 
multiple trauma. All patients presented with hema- 
turia and sometimes flank pain or tenderness. Initial 
radiographic investigation consisted of plain film 
roentgenography followed by excretory urography 
as soon as clinically feasible. Renal angiography was 
performed on 5 patients. 

The patients were divided into 4 groups based on 
the radiologic findings. 

In Group J, 46 children showed no urographic 
abnormality and were not investigated further. 

Fifty-seven Group II patients had decreased 
renal function on the injured side, sometimes associ- 
ated with poor visualization or distortion of the 
calyceal pattern. All patients were treated conserva- 
tively. Eleven demonstrated post-traumatic scarring 
of the kidney; 10 were lost to follow-up; 36 demon- 
strated complete recovery. 

Group III included 14 patients in whom extrava- 
sation of contrast medium occurred in addition to 
the changes described above. In 7, the extravasation 
was intrarenal and follow-up urography demon- 
strated normal kidneys in 2; diminished growth or 
parenchymal scarring in 3; 2 were lost to follow-up. 
Seven patients had extrarenal extravasation, indi- 
cating more serious injury. One patient had a 
gradual] return of the kidney to normal and it 
showed normal renal growth 3 years later. Of the 
other 6 patients, 2 underwent surgical exploration 
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with drainage of pararenal fluid collections. All 6 
patients subsequently demonstrated renal scarring 
and calyceal distortion. The greatest reduction in 
kidney size was shown to occur within the first year 
after injury. The atrophied kidney subsequently 
demonstrated slower growth than the normal kidney. 
This is believed in part due to compensatory 
hypertrophy of the normal contralateral kidney. 
Focal hypertrophy may be confusing and simulate 
development of neoplasm. Two of these patients were 
lost to follow-up. The others demonstrated no 
development of hypertension and had no clinical 
signs or symptoms referrable to the kidney during 
the follow-up period. The authors recommend that 
patients be informed of their urologic status and 
undergo periodic determinations of blood pressure 
into adulthood. 

Group IV included 6 patients with evidence of 
renal rupture and/or nonfunctioning kidneys. All 
these underwent nephrectomy or heminephrectomy. 
—Jfohn T. Underberg, M.D. 


GAvELLI, GriaAMPAOLO, De FLorro, Luici, 
Moretti, Saverro, and Basini, Lucio. 
L'effetto organografico a livello degli organi 
genitali femminili interni in corso di uro- 
grafia perfusionale. (The organographic effect 
at the level of the female internal genital 
organs during perfusion urography.) Radiol. 
med., July, 1972, 58, 547—553. (From: Isti- 
tuto de Radiologia e del Radio “L. Galvani’ 
dell'Università, di presso il Policlinico S. 
Orsola, Bologna, Italy.) 


The authors have observed that during drip 
infusion urography performed in female patients, 
very often the faint outline of the uterus and, at 
times, of the adnexa, noted in the preliminary roent- 
genogram of the abdomen, was definitely more evi- 
dent because of an organographic effect. In order to 
confirm their findings, 3,000 drip infusion urograms 
obtained in the past 4 years were reviewed. 

A critical evaluation of the authors’ findings can 
be summarized as follows: (1) an organographic effect 
was demonstrated in 85 to 95 per cent of the cases, 
and in a third of the cases the demonstration of the 
uterus and adnexa was excellent; (2) this organo- 
graphic effect was greater and more homogeneous in 
patients of childbearing age; (3) this effect was less 
evident in patients in the older age groups, even 
though it was noted that the shadow produced by 
the uterus, and demonstrable in the preliminary 
roentgenogram, was denser than in patients of the 
younger age groups; (4) this "gynecographic" 
effect appeared later than the nephrographic effect, 
and lasted longer; (5) this "gynecographic" effect 
allowed the drawing of definite and quite accurate 
conclusions as regards the size, shape and position 
of the uterus and, to a lesser extent, of the adnexa; 
and (6) in a large number of cases a suspected ab- 
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normality in the organs was confirmed by pelvic 
pneumotomography, lymphangiography, and pelvic 
angiography. 

Ten cases are briefly reported.—/4. F. Govoni, 
M.D. 


» GYNECOLOGY AND OBSTETRICS 


STRACHAN, C. J. L. Intrapelvic dermoid cysts 
in adolescent girls presenting with urinary 
retention: a report of 2 cases. Brit. F. Surg., 
April, 1973, 60, 287—288. (From: Western 
Infirmary, Glasgow, Scotland.) 


Two cases of acute urinary retention due to intra- 
pelvic dermoid cysts are reported. The author could 
find only 2 other cases in the literature: 1 case of a 
40 year old male with a presacral dermoid cyst; and 
a single case of a female with an infected pelvic 
dermotd cyst. 

Both of the author's cases were in girls who were 
13 years old when acute urinary retention first de- 
veloped. In 1 case a huge presacral dermoid cyst was 
removed surgically 2 weeks after acute urinary re- 
tention developed. In the other case a large dermoid 
cyst was removed from the left ovary after the 
third episode of acute urinary retention which re- 
curred at 2 year intervals. On the first occasion the 
urinary retention was relieved by a single catheteri- 
zation, while on the second and third occurrence an 
intramuscular injection of 0.25 mg. of carbachal was 
effective. 

The acute urinary retention was due to a chronic 
process. Át surgery both cases had considerable 
extrinsic obstruction at the bladder neck. 

Roentgenograms showed a huge soft tissue mass 
in the first case and a pelvic mass with teeth-like 
structures in the second case. 

_ Diagnostic ultrasound was very useful in estab- 
lishing the preoperative diagnosis in the first case 
and corroborated the preoperative diagnosis in the 
second case.—Pau/ M. Dassel, M.D. 


Bioop AND LYMPH SYSTEM 


MzLconz, GIUSEPPE, and CHIARIOTTI, FRANCO. 
Quadro radiologico delle gambe nell'insuffi- 
cienza cronica venosa. (Radiologic appear- 
ance of the legs in chronic venous insuffi- 
ciency.) Radiol. med., Nov., 1972, 58, 867- 
885. (From: Istituto di Radiologia dell'Ospe- 
dale Civile di Gallarate, Varese, Italy.) 


The authors have reviewed the roentgenograms 
of the lower limbs of 150 patients examined during 
a period of 3 years and presenting chronic venous 
insufficiency. The age of the patients varied between 
Ig and 85 years, and the pathologic changes in the 
venous system of the legs had been present from 2 
months to 45 years prior to the examination. 

The female sex was more often affected than the 
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male: 58 per cent and 42 per cent, respectively. In 
84 per cent of the cases, the phlebopathy was compli- 
cated, in the leg involved, by cutaneous ulcerations. 

Bone changes were demonstrated in 88 patients, 
and in about half of the cases there was associated 
pathologic involvement of the soft tissue. 

As previously observed, the authors could not es- 
tablish a direct relationship between the site of the 
ulcer formations and the associated bone changes, 
although they noted a greater incidence of periosteal 
reaction in those patients who presented cutaneous 
ulcerative processes, in particular in the distal half 
of the lower limbs. 

The roentgen findings, secondary to a periosteal 
reaction, were characterized by: (1) a thick bone 
reaction involving a long segment of the cortex; (2) 
an undulated appearance of the thickened cortex, 
and involving either the diaphysis of the tibia and/or 
of the fibula; (3) a saw-tooth or spicular bone re- 
action; and (4) a bony layering in which there was 
new bone formation separated from the cortex by a 
thin layer of radiolucency, as observed in chronic 
pneumopathies of the Pierre Marie type. 

The pathologic changes involving the bone struc- 
ture were characterized by: (1) eburnization of the 
cortex; and (21 osteoporosis. 

The chronic venous insufficiency produced also 
cutaneous and deeper changes in the soft tissues. 

Of the i5c patients observed by Melcore and 
Chiariotti, 56 presented changes in the soft tissues, 
and in 27 (19 per cent) the roentgen findings were of 
calcific deposits. The age varied between 28 and 85 
years, and the process had been present between 3 
and 45 years. 

The other roentgen findings in the soft tissues 
were due to: (1) chronic edema; (2) pressure of 
varices; and (3) endovascular calcifications. 

The illustrations are clear and numerous and the 
references are up-to-date.—44. F. Govoni, M.D. 


MivAME, Tatsuya. Interpretation of "Tc 
superior vena cavograms and results of stud- 
ies In 92 patients. Radiology, Aug., 1973, 708, 
339-352. (From: Department of Radiology, 
Faculty of Medicine, University of Tokyo, 
Tokyo, Japan.) 


The usefulness of vena cavography employing 
opaque contrast media, and its relative ease of per- 
formance, are well established. In obstructions of the 
superior vena cava, the secondary edema may 
necessitate a "cut.down," and the injection of 
large boli of contrast media may result in unfavor- 
able side-effects. Since 1966 radionuclide angiography 
has been proposed as a suitable substitute. 

This paper is presented to substantiate its use in 
a large series of patients, and to analyze the patterns 
to clarify the interpretations. Variant patterns, 
especially collateral pathways associated with supe- 
rior vena caval obstructions are discussed. The 
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pulmonary circulation phase and the transit time 
from the antecubital vein to the right heart are es- 
tablished by inspection of time-lapse 35 mm. se- 
quences. 

From April 1967 until September 1971, 260 pa- 
tients had 411 angiographies. Of the 260 patients, 
IgO had radionuclide angiography of either the 
superior, or inferior, vena cava. Only 92 are taken 
for study here: 45, or 126 examinations, with supe- 
rior vena caval obstruction; and 47, or $3 examina- 
tions, of normals. Technetium 99m pertechnetate 
obtained from a molybdenum 99 generator was used 
in 5-10 mc amounts. The scintillation camera with 
the 4,000 hole collimator placed as close to the chest 
wall as possible was used. Both Polaroid and 35 
mm. time-lapse recordings of the images were 
obtained. 

Several normal variants were recognized: the 
pericardial reflection about the superior vena cava; 
the accumulation at valves in the larger veins; and 
defects secondary to marked supination or abduction 
of the arm during the antecubital injection. 

The internal mammary route should be recog- 
nized and not mistaken for the superior vena cava 
when it has developed as a large collateral on the 
right. The visualization of the musculophrenic vein 
followed by the delayed visualization of the right 
heart and pulmonary artery should obviate this 
error. The development of the left internal mam- 
mary artery as a collateral is less confusing, for in 
addition to the delayed visualization of the right 
heart, the distended collateral lies to its left. The 
“shepherd’s crook" configuration of the internal 
mammary artery may occasionally provide a basis 
for identification also. 

The vertebral and azygos routes are best demon- 
strated when the images are obtained posteriorly. 
Attenuation of the gamma ray of Tc™ by tissue and 
distance constitute a problem in demonstrating this 
route on anterior images, and distended superior 
vena cavae or internal mammary channels may over- 
lie and obscure these more posterior channels. 
Lateral images. may serve to clarify the latter situa- 
tion. ; 

A collateral route through the lateral thoracic vein 
may be seen with retrograde flow into the inferior 
vena cava, and a very delayed appearance in the 
right heart. An example of an extension on this is 
presented with retrograde flow down the superior 
epigastric vein into the femoral vein. More char- 
acteristically, the pattern of superior vena caval ob- 
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struction resultsin bilateral backflow into the internal 
jugular veins. 

A means for relating numbers of frames of 35 mm. 
time-lapse films to transit time is presented and cor- 
related with severity of the superior vena caval syn- 
drome in 17 cases of complete obstruction. As ex- 
pected, transit time was extended as the severity of 
the syndrome increased. This was not correlated with 
chronicity, which seemed to have a reciprocal effect. 

Although several variables such as the effects of 
aging, respiration, and the valvular system of the 
veins themselves are indeterminate; the procedure 
stands as a rapid, innocuous, accurate means of 
establishing the diagnosis, its severity, and its sec- 
ondary effects. 

'This article should be read in the original, for the 
accompanying reproductions of roentgenograms, 
scintiphotos, and labelled diagrams are worth 
10,000 words.—F. C. Petty, M.D. 


WIRTANEN, GEORGE W. A new angiographic 
technique in the diagnosis of liver tumor. 
Radtology, July, 1973, 708, 51-54. (From: 
Radiotherapy Center, Department of Radi- 
ology, University of Wisconsin School of 
Medicine, Madison, Wis.) 


The hepatic angiograms of 332 patients with 
metastatic (96 per cent) or primary (4 per cent) 
liver cancer were evaluated for the presence of neo- 
vascularity and tumor staining. The majority of the 
metastatic cancer was from colorectal (39.5 per cent), 
breast (16.6 per cent), pancreatic (7.8 per cent), and 
biliary (7.2 per cent) malignant lesions. 

The preferred technique used is to inject so ml. of 
meglumine diatrizoate-76 at 5 ml. per second selec- 
tively into the right and left hepatic arteries. Films 
are exposed every 2 seconds for 20 seconds and every 
$ seconds for 10 seconds. _ 

Since contrast material preferentially flows to the 
majority of tumors and circulates in tumors for pro- 
longed periods of time, the slow injection rate allows 
the unopacified portal vein .blood to clear the con- 
trast material from the normal parenchyma. This en- 
hances the tumor staining. l 

Only 8 patients (2.4 per cent) failed to reveal some 
degree of tumor stain or neovascularity. Well- 
defined tumor nodules or well-developed neovascular- 
ity was seen in 271 patients (81.6 per cent). Nodules 
as small as 1-2 mm. were demonstrated.—/f. K. 


Teaford, M.D. 
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in SCHONANDER CUTFILM CHANGERS is that... 


e it has the lowest possible inertia — therefore it can be accelerated 
and decelerated fast in the machine to give adequate exposure 
times at all exposure rates, and the changer does not cause disturb- 
ing vibrations when it runs; 

e it gives excellent detail without vacuum procedures; 

e the handling is so simple: just load the unexposed films in the load- 
ing bin and pick up the exposed films in the receiver; 

e it allows you to take any number of single films without wasting 
any film; 

e it allows preliminary evaluation of the examination without delay 
by having just a few films processed immediately; 

e it allows alternate exposures in biplane operation — for a minimum 
of scatter — without any film waste; 

e unlike rollfilm (cut or uncut) it is initially flat, so it runs smoothly 
through the processor; 

e the viewing and filing is so convenient. 


SCHONANDER 
FILMCHANGERS 
for naked sheetfilm are 
CONVENIENT 
ECONOMICAL 
DEPENDABLE 

AOT-R max. 6 exp./sec. PUCK max. 3 exp./sec. 


Universal filmchanger Punch card controlled filmchanger 
for all angiographic with see-through options; also 
examinations useful to replace cassettes in 


conventional radiography 
ELEMA-SCHONANDER 


Ea ELEMA-SCHONANDER, INC. 


699 LIVELY BOULEVARD s ELK GROVE VILLAGE, ILL. 60007 s (312) 593-6770 
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GLOSSARY OF WORDS AND PHRASES USED IN 
RADIOLOGY, NUCLEAR MEDICINE AND ULTRA- 
SOUND (2nd Ed.) Prepared from various sources for 
Medical Secretaries, X-ray Technicians, Medical 
Students and Residents in Radiology by Lewis E. 
Etter, Univ. of Pittsburgh. With a section on “Suggest- 
ed Terminology for Roentgenological Reports" de- 
vised Ay Doctors Fisher, Bovard, and Bacon for the 
Pennsylvania Radiclogical Society. Foreword by 
Patricia Warchock. '70, 384 pp. (6 1/2 x 9 1/2), 7 iL, 
$22.50 


ROENTGENOGRAPHY AND ROENTGENOLOGY 
OF THE TEMPORAL BONE, MIDDLE EAR AND 
MASTOID PROCESS (2nd Ed.) by Lewis E. Etter, 
Univ of Pittsburgh. With the Collaboration of Merle J. 
Stuart and the late Lawrence C. Cross. With a Section 
on  Plesiosectional Tomography by Mare S. 
Lapayowker and Margaret J. McGann. Foreword by 
the late Theodore E. Walsh. '72, 240 pp. (8 1/2 x 11), 
225 il, $17.00 


FUNDAMENTALS OF EAR TOMOGRAPHY edited 
by Jorgen Jensen and Hans Rovsing. Foreword by 
Gregers Thomsen. (12 Contributors) '71, 236 pp. ( 6 
3/4 x 9 3/4), 272 il., 4 tables, $19.00 


AN ATLAS OF DETAILED NORMAL PNEUMO- 
ENCEPHALOGRAPHIC ANATOMY (2nd Ed.) by 
Giovanni Di Chiro, National Institute of Neurological 
Diseases and Stroke, Bethesda, Maryland. '71, 360 pp. 
(11 x 8 1/2), 527 il. (4 in full color), $25.50 


PNEUMOMYELOGRAPHY by Jan Jirout. Translated 
and edited by John A Goree, '69, 292 pp. (6 3/4 x 9 
3/4), 553 iL, 28 tables, $18.00 


MERCURY, MERCURIALS AND MERCAPTANS 
edited by Morton W. Miller and Thomas W. Clarkson, 
both of the Univ of Rochester, New York (33 
Contributors) °73, 404 pp., 116 iL, 57 tables, $19.75 


EFFECTS OF METALS ON CELLS' SUBCELLULAR 
ELEMENTS, AND MARCROMOLECULES edited hy 
Jack Maniloff, James R. Coleman, and Morton W. 
Miller, ail of the Univ. of Rochester, New York. 
Foreword by Aser Rothstein. (26 Contributors) "70, 
416 pp., 120 iL, 24 tables, $20.50 


ANATOMICO-ROENTGENOGRAPHIC STUDIES OF 


THE SPINE (2nd Ptg.) by Lee A. Hadley, Syracuse, 
New York. 13, 560 pp. (6 3/4 x 9 3/4), 644 iL, $19.75 


301-327 EAST LAWRENCE AVE. 


BRAIN TUMOR SCANNING WITH RADIO- 
ISOTOPES by Louis Bakay. '69, 228 pp. (8 1/2 x 10 
1/2), 220 iL, 35 tables, $19.50 


USE AND INTERPRETATION OF THE BRAIN 
SCAN by Fred S. Mishkin and John Mealey, Jr. ^69, 
208 pp., 158 iL, S tables, $12.50 


THE CARE OF RADIATION CASUALTIES by John 
Blakely. '68, 136 pp., 17 il. (1 in full color), 10 tables, 
$5,30 


PULMONARY INVESTIGATION WITH RADIO- 
NUCLIDES: First Annual Nuclear Medicine Seminar 
bv Albert J. Gilson and William M. Smoak, HE °70, 
392 pp. (6 3/4 x 9 3/4), 197 iL, 12 tables, $21.50 


CENTRAL NERVOUS SYSTEM INVESTIGATION 
WITH RADIONUCLIDES: Second Annual Nuclear 
Medicine Seminar compiled and edited by Albert J. 
Gilson and William M. Smoak, HI, both of Univ. of 
Miami School of Medicine, Florida, Foreword by 
William H. Sweet. (21 Contributors) '71, 448 pp. (6 
3/4 x 9 3/4), 295 iL, 22 tables, $27.50 


ENVIRONMENTAL SURVEILLANCE IN THE 
VICINITY OF NUCLEAR FACILITIES. Proceedings 
of a Symposium Sponsored by the Health Physics 
Society by William C. Reinig. '70, 480 pp. (7 x 10), 
118 il., 106 tables, $29.00 


NUCLEAR EXPLOSION CASUALTIES: A Presenta- 
tion and an Evaluation of Biological, Technical and 
Other Inforamtion for Over-All Medical Planning by 
Evert Schildt, Jr. 67, 186 pp., 29 iL, $10.50 


TEXTBOOK OF DENTAL RADIOGRAPHY by Olaf 
E. Langland, Louisiana State Univ. School of Dentis- 
try, New Orleans, and Francis H. Sippy, Univ. of Iowa 
College of Dentistry, lowa City. °73, 400 pp. (6 3/4 x 
9 3/4), 303 il., $17.50 


ROENTGEN DIAGNOSIS OF RHEUMATOID 
ARTHRITIS by David L. Berens and Ru-Kan Lin. '69, 
352 pp. (7 x 10), 350 iL, 20 tables, $25.50 


A RADIOGRAPHIC STANDARD OF REFERENCE 
FOR THE GROWING KNEE by S. Idell Pyle and 
Normand L. Hoerr. '69, 152 pp. (8 1/2 x 11), 110 iL, 
$6.25 


SPRINGFIELD œ ILLINOIS * 62717 


Breast Cancer: 


Gd? 


Futility and frustration beset the phy- 
sician confronted with breast cancer. 
For the last 35 years, the survival rate 
has not significantly changed despite 
intensive educational programs 
aimed at earlier detection, and im- 
provement in treatment t techniques. 

Whatisthe outlook? s ; 
We know the key to re- 
ducing mortality from 
breast cancer is in the 
earliest possible diag- & 
nosis. The stage at 
which breast cancer 
is detected is crucial 
to the outcome of 
treatment. By the time 
a lump is discovered 
through BSE or clini- 
cal examination, criti- 
cal time may have 
been lost. 

And we do have 
the means to achieve 
earlier diagnosis. We 
do have an earlier 
warning system. reno 
Mammography and E abhi 
can detect breast cancer before a 
lump is discernible by palpation. 
To demonstrate that it is prac- 
tical and feasible to detect breast 
cancer earlier by using these modal- 
ities, the American Cancer Society 
and the National Cancer Institute are 


funding a network of breast cancer? 





er warning system 


demonstration projects. Supported by 
grants of $2-million from the ACS and 
$4-million from the NCI, 20 such cen- 
ters are expected to be operative 
across the country by the end of the 
year. Each will screen at no charge, 


ere 5,000 women an- 


nually, in what is 
considered to be the 
ideal detection pro- 
gram — to include 
clinical examination, 
mammography and 
thermography. Each 
of these detection 
methods contributes 
independently to the 
detection of breast 
{q Cancer, and none can 
| be dispensed with in 
the search for early 
disease. 

At present we can- 
not prevent breast 
cancer, but the poten- 
tial for saving more 
lives is immense. The 


five: -year survival rate changes dra- 


matically from 53% when axillary 
nodes are positive, to 85% when 
the disease is localized, to nearly 
100% for in-situ cancer. 

We have an earlier warning sys- 
tem. Let's use it. 


american cancer society 


The Philips 
nost OP isn’t muck 
good for most things. 


j3at's because it isn't made to do most 
things. 
It’s an x-ray system designed and built for 
the operating room. Only the operating 
room! 
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The Diagnost OP provides brilliant image 
intensified fluoroscopy on a T.V. monitor 
and 70 mm rapid sequence films for 
quick appraisal. 

It mounts on the ceiling, using no 
valuable floor space. 


But there are no ceiling tracks or 
undraped cables to carry dust to the sterile 
field. 


Best of all, it parks far away from the 


surgical table when not in use, so you 
hardly know it's around. 


If you've ever found the need for excellent 
diagnostic films while the surgical field 
remains readily accessible . . . you've got 
the answer. 


Write for more information. 


PHILIPS MEDICAL SYSTEMS, INC. 


A NORTH AMERICAN PHILIPS COMPANY 


710 Bridgeport Avenue, Shelton, Conn. 06484 





Almost any designer of x-ray 
equipment could say that. Many 
often do — or something like it. But 
not so many are willing (or able) 
to practice what they preach. 

Leo Sidorewicz is part of the de- 
sign team at Profexray. He's spent 
many years working on simplicity, 
instead of just talking about it. 
And succeeded again, with an- 
other technological breakthrough. 

The subject is the power chain 
on Profexray's new Patriot Auto 
Transformer. Three metal fingers 





l 





Leo Sidorewiog 


track across the winding in re- 
sponse to the technician's dial 
setting. Push the expose button. 
A mini-computer indexes pre- 
cisely, a relay closes positively. 
Thunk! Solid copper-to-copper. 
No power loss. No power varia- 
tion. Infinite variability, repeatable 
millions of times. There are simply 
no critical parts left to wear out 
ot fail. 

Consider the only alternatives 
available in other generators: A 
carbon roller offers the same var- 
iability of KV. But isn't carbon 
what they use in resistors? A tap- 
switch maze solves that power 







loss. But the extra miles of spa- 
ghetti, the extra hundreds of con- 
tacts can compromise reliability. 
Before you decide, before you 
buy, look into Profexray' s new line 
of third-generation equipment. 
You'll find dozens of features that 
are causing designers throughout 
the world to say, "Hey, why didn't 
somebody think of that before?” 
That's real simplicity. 


[H PROFEXRAY 


Litton Des Plaines. Illinois 60018 


Litton Technology: 
The 2nd American Revolution 


'And a shoe iie new product is Arie simpler 
than its predecessor." 
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Now Agfa-Gevaert Gevamatic Developer and fixer 
are packaged for total convenience in handy new 
lightweight 10 and 20 gallon sizes, ideal for all 

types of processing equipment, including small 

table top units requiring minimal capacities. Fifty gma 


Other outstanding features of Gevamatic 

Chemistry include: 

Developer: 

B High contrast, brilliant image quality 

@ Low fog levels 

@ Clean running conditions 

B Lower temperature levels in 90 second | 
processing cycles without sacrificing 
D-Max. 


-P> Oe 


SO ee me um ae hon ee 
Sol) te paeme Done oars * O 


s 
dashed oe tee 


uve always looke 


GEVE” 






Am NV) See paaa m men 


EVAERT 


& 


Gevamatic Chemistry 
offers... 


@ Convenience @ Easier handling Bi Easier storage 
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gallon concentrate sizes are also available forlarge ce 
mixing applications. 

Gevamatic Developer and Fixer are formulated 
specifically for automatic processing, yet work equally 
well in manual processing. 

em 


Fixer: 
E Freedom from sludging and streaki 
@ Double the tank life of convention 
fixers 
B Compatible with all autor 
Or anual proces 
E EB... 
| | iB Optimum 
wa Clearing 
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natie Che mistry the ideal solution tor 
vaert x-ray films" 


oe! & by 


cify Gévamatic CHE 


» 








Premium 
x-ray processing 
chemicals 
from one of 
i merica's most moderr 
ohotographic chemical 
nanufacturing facilities 
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These modern x-ray processing chemicals 
are formulated for use under every 
processing condition—then matched for 
optimum performance with every 
Agfa-Gevaert medical x-ray film product. 





A Division of IPCO Hospital Supply Corporation 
400 Columbus Avenue Valhalla N Y 10595 (914) 7A9-590NN 
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from one frame every two changeable receiving 
hat covers all rapid seconds through 12 frames per magazines permit immediate 
ing technics, General second. All with individual processing of individual 
Electric offers the 105 mm frame phototiming. patient films. 


camera. It’s one major 
recording medium of GE’s 
Fluoricon® 300 image system. 
A direct result: improved 
resolution for each film 
because of the 300’s cesium 


Each frame is larger, too, with 
an easy-to-view 4 by 4 inch 
tormat; plus life size images 
with the intensifier's 4% inch 
magnified mode. 


Independent selection of kV, 
mA and time utilizes the full 
generator capability. But, 
regardless of technic selection, 
a feedback circuit assures 


iodide image tube. The 105 camera is easy to load proper film exposure. And 
with up to 400 frames; threads ^ asynchronous exposure timing 

And, with the 105, you get automatically into the receiving provides maximum exposure 

selectable exposure rates, magazine. Separate, inter- time at fast frame rates. 


There's only one General Electric 105 mm photospot camera; 
many ways to take advantage of its performance... 





Total remote control of 
radiography and fluoroscopy, 
plus tomography and 
zonography, result from the 
Telegem® 90 system's multi- 
function performance 
capability. 


Here, the 105 mm photospot 
camera mounts inside the 
90°-90° table on the image 
system. From remote control, 
record desired images, such 
as those during anatomical 
variance fluoroscopy. For 
this technic, the system's 
multiple, oblique tube unit 
angulations let you look 
around either side and to the 
head or foot. In effect, it 
rotates the patient by video 
instead of by hand. The 105 
camera's recording range 
also extends to specialized 
radiographic studies such as 
voiding cystourethrograms. 


Reduce or eliminate cassette changing during GI examinations 
with the 105 mm camera. Image shown here at actual size. 





RF systems 


the tableside approach 


For all radiographic and 
fluoroscopic procedures, 
General Electric offers a 
choice of working 
approaches. And, within 
each, a coordinated 
combination of equipment 
maximizes total 


informational performance. 


In the tableside approach, 
GE's 105 mm photospot 
camera mounts on the 
Fluoricon* 300 image 
system and is supported 
over a Monitrol* 
diagnostic x-ray table. 





This system application for 
the 105 camera permits 
such technics as life size 
photospot images, in the 
intensifier's 41^ inch 
magnified mode; and the 
ability to perform rapid 
sequence filming, such as 
duodenal cap series and 
esophageal studies. 

For these and other 
examinations, a significant 
reduction in radiation can 
be achieved, compared 
with conventional 
spot-filming. 





Recording of rapid anatomical motion of the esophagus is 
facilitated by frame rates up to 12 per second and exposure times 
as short as 2 ms. This 105 mm image shown actual size. 











the general 
approach 


In general vascular procedures 
rooms, the 105 camera/image 
system/cath table equipment 
configuration permits still more 
photospot technic applications. 





Including: fluoroscopic localization 
of the catheter and rapid-film 
recording. Lets you make sure the 
anatomical part and/or the catheter 
are precisely positioned before 
injection; allows minimum use of the 
contrast medium per examination. 
With all the operating benefits of a 
see-through film changer. 


Another application of the 105 
camera is quick, post-operative 
filming of certain surgical procedures, 
such as coronary bypass and 
pacemaker implantation. Permits a 
permanent record of the position 
observed during fluoroscopic 
confirmation. 


Vascular 
systems 











Recording of general vascular procedures with the 105 mm 
camera makes optimum use of the system's full capability, 
including all generator mA stations, choice of focal spots, 
tube capacity and digital display of exposure time. 

Image shown here actual size. 


the cardiovascular approach 





Now high frame rate photospot recording—up 


to 12 exposures per second—is as easy to 


perform as cine filming for cardiovascular 
procedures. Enables fluoroscopic confirmation 


of the catheter position prior to film recording. 
A press of the foot switch activates the 


GE 105 mm photospot camera. 


In addition, the 105 camera can reduce the 
number of film changer runs required for an 
examination. For example, make one changer 
run, then check other areas in question with 
the 105 camera. Means minimum contrast 
injected; less elapsed time per. examination; 
greater technic convenience. 


Neurological 
systems 


the specialized 
approach 











Collimated 105 mm image of ventricle filling, 
shown actual size. 


In comprehensive neurological 
procedures rooms, General Electric’s 
Neurotome™ system integrates the 


components and the capability for a 7 Mail data-request card below 


variety of neuro examinations. All with for additional GE Systems information. 
minimum patient handling and 


reduced total procedural time. 
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Consider, for example, some of the 
technics provided by the system's 105 
photospot camera: 


FIRST CLASS 
PERMIT NO. 665 
MILWAUKEE, WI! 







Technics like dynamic recording of 
the ventricles, while the patient is 
rotated through 2-450? and the camera 
projection rotates 330? around the 
patient; magnification studies, either 
geometric or electronic; localization 
and recording of vascular 
abnormalities, such as a carotid artery 
aneurism; and, confirmation of proper 
contrast injection, visually noting on 
the video monitor when the camera 
exposure occurs. 
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GENERAL ELECTRIC COMPANY 
Medical Systems Division 

4855 Electric Avenue (Dept. FH-90) 
Milwaukee, Wisconsin 53201 
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View 105 mm photospot 
films just this easy 


Any illuminator provides a 
study station for the 105's big 

4 x4 inch films. A good 
example: GE's Fluoroline* 
Mobilview mobile magazine 
illuminator system. Each single 
panel or 2-tier panorama, 
holding dozens of films, can be 
viewed with push button 
random access to panels. 





Service and financing to 
complement any system's performance 


To help you acquire the GE procedure rooms Plus Maxiservice®, the full-service, true 


you need, and to keep your procedure lease and maintenance plan that includes 
schedules on schedule, GE offers a everything for a pre-budgeted monthly fee. 
broad range of service and financing And, a range of Mind-Easer financing plans 
programs. to match your objectives. 


Your GE representative has details. 
For example, Planned Maintenance Service 


(PMS) with routine scheduled maintenance General Electric Medical oystems, 
at a preset monthly fee. Milwaukee, Toronto, Liege, Madrid 







GENERAL ¢ 
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Please send me the systems brochures checked below: 


C] Neurological systems [] Telegem 90 [] Cardiovascular room 
[ ] General Vascular room [] Fluoricon 300 [] Financing [] Mobilview 


| would also like information on:  - as —— PA — To speed comprehensive GE systems 
information to you, get in touch... 


mail this card today. 
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Pho/Dot... 
the scanner of the future... 


is here today! With many excellent advantages 


you should consider: 


Gone is the guesswork when you 
photoscan with Pho/Dot. Because 
Pho/Dot incorporates a number 

of significant advances in 
e!actromechanical design and 
engineering, to bring you the highest 
order of fidelity and convenience 

in clinical isotope scanning. To name 
a few advances... 


Patient Positioning —The hospital cart 
or bed can be positioned under or 

to the side of the scanning platform— 
permitting scanning in a room only 

7 ft. wide! 


Scan Area—Any area up to 40 cm. 
maximum—for both dot and 
photographic recording! (Limits of 
scan are easily set by means of 
lockable mechanical stops on 
centimeter-graduated scales.) 


Maximum Tap Rate—Tapper 
is capable of operating at 
70 pulses per second, 
continuously! (Occasional 
higher repetition rates 

will not jam the tapper.) 


Quick-Change Collimators 
—Collimators are stored 

in a lazy susan tray 

below the scanning head 
—the 4-collimator 

Capacity tray easily 

swings into position for 
collimator changing. 


Digital Response—Both the 
photorecording and dot recording 
systems feature a digital response that: 
1) with no suppression, produces a 
sharp-isotope image on the film— 
thanks to the digitized photo-producing 
light source and the precision lens 
system in the photorecording system, 


and that, 2) allows you to operate 

on a one-dot per one-count basis over 
a count-rate range of 0- 4,000 counts 
per minute! Thanks to the exclusive 
Rapi/Dot'" tapper. (With this system 
you can obtain a tap scan that 
provides a sharp, continuous-tone 
reproduction of the isotope pattern!) 


Enough to whet your interest? 
If you'd like to learn more about all the 
features of this truly unusual 
instrument that's 'way ahead of its time 












The future-oriented company 


...more like 2002 A.D. than 1973 

... contact your Searle Radiographics 
(formerly Nuclear-Chicago) sales 
engineer or write to us for our free 
Pho/Dot brochure. 


SEARLE 


Searle Radiographics Inc. 
(Formerly Nuclear-Chicago) 
Subsidiary of G. D. Searle & Co 
2000 Nuclear Drive 

Des Plaines, Illinois 60018 
Wiegerbruinlaan 75, 

Uithoorn, The Netherlands 
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Å DA K g- jV. Í Processor, Model 
“=anouncing: Anew, 
“saluced-cost processor 
“mat’s tabletop size...anc 
livers high-quality 
“sadiographs in 
out 2'/? minutes. 


If you think reducing the overall costs of your 
'adiology department is important, then think 
about how the new M7 can help you, starting 
vith the reduced initial investment. Its compact, 
"fficient and versatile. And consistently delivers 
1igh-quality radiographs...quickly, at waist level, 

automatically. It processes all listed sheet and 
‘oll sizes of KODAK RP X-OMAT and KODAK 
X-OMATIC Films in just about 22 minutes. 

And heres a big cost-saving feature...the 
xuilt-in automatic standby control unit reduces 
dower and water consumption as well as 
»rocessor wear during intervals when it is op- 

rating for extended periods without film 

eing processed. 

One more thing, the M7 is quiet...so quiet 
hat it can operate right next to viewing areas 
without causing excessive disturbance or distrac- 

ion. And all components are readily acces- 

sible for ease of servicing. 
For 90-second automatic processing, theres 
still the popular KODAK RP X-OMAT Processor, 
"»[odel M6A-N. 
For more information about the new KODAK 
1P X-OMAT Processor, Model M7, consult your 
<odak Technical Sales Representative. 











—zastman Kodak Company 
1adiography Markets Division, Rochester, N. Y. 
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0W- one radiopaque for 
only one procedure 


specifically designed for accurate 
well-tolerated retrograde cystourethrography 





Specifically packaged. 250 ml. in calibrated Well tolerated. No irritation or other undesir- 
500 ml. bottle for dilution with sterile water or able effects have been reported following its 
5 per cent dextrose solution. administration in clinical investigations.* 


Complete in a single unit. For greater dilution — *Data on file at Sterling- Winthrop Research Institute. 


capacity— calibrated bottle conveniently suited h - £3 
riae ' ific f r 
to 1 to 1 dilution. For flexible dosage range— the specitic tor retrograde cystourethrography 


concentration is easily adjusted over a New Hypaque-Cysto: 
wider range. 


brand of 


meglumine diatrizoate, USP 


a logical addition to 
the expanding Hypaque* 
product line 


Hypaque-Cysto: 


brand of 


meglumine díatrizoate, USP 


Sterile Aqueous Solution 

For Retrograde Cystourethrography 

Description: Hypaque-Cysto is a radiopaque medium which 
contains approximately 141 mg. organically bound iodine per 
mi. it is a 30 per cent (weight/volume) sterile aqueous solu- 
tion of the megiumine salt of 3,5-diacetamico-2,4,6-triiodo- 
benzoic acid (Cis Hao 4,E4NOS05). The viscosity is 1.94 cps at 
25°C. and 1.42 cps at 37" C. The pH is adjusted with hydro- 
chloric acid or meglumine solution. Hypaque-Cysto is clear 
and colorless to pale yellow. it should be protected from 
strong light. The solution is relatively thermostable and may 
be autociaved, Calcium disodium edetate 1:10,000 has been 
added as a sequestering stabilizing agent. 

Action: Hypaque-Cysto is a diagnostic radiopaque medium 
which provides visualization of the lower urinary tract. 
Indication: Hypaque-Cysto is indicated for retrograde 
cystourethrography. 

Adverse Reactions: No irritation or other undesirable effects 
have been reported following the administration of Hypaque- 
Cysto in clinical investigations. 

Dosage and Administration: After the bladder is emptied, 
Hypaque-Cysto is gently instilled without force, often beyond 
the first desire to micturate, but not beyond the point of 
urgency or mild discomfort. The volume required to fill the 
bladder to slightly less than capacity may vary trom patient 
to patient. 

Bladder capacity in normal adults is generally 200 to 300 mh, 
and rarely, up to 600 ml. Capacity at birth is 20 to 50 mi., and 
increases about 400 per cent in the first year, In children 

3 to 5 years oid, bladder capacity is 150 to 180 mi. In 
children older than 8 years, it is in the low adult range. 

In disease, bladder capacity in adults may vary from 50 ml. in 
neurogenic "reflux" bladder to over 1000 ml. in autonomous 
bladder or chronic lower urinary tract obstruction. 

Repeat examination may be required to detect reflux, or in 
function studies. 

The concentration varies with technique and equipment used. 
Hypaque-Cysto may be diluted with sterile water or 5 per cent 
dextrose solution, as indicated in the following table. 


TECHTSCRR RN STUPRI et a ME E ee a a RSS TERN CR 
Final Solution 


To Make Add Contains 
Sterile water 

Final Final or 5% dextrose 

conc. volume solution lodine 
30 96 250 ml. -— 141 mg./ml. 
25 9$ 300 ml, 50 ml. 118 mg./mil, 
21.495 350 ml. 100 mi, 10! mg./ml. 
20 9$ 375 ml, 125 ml. 94 mg./mi. 
18.895 400 ml. 150 mi, 88 mg./ml, 
16.7% 450 mi 200 mi. 78 mg./ml, 
15 95 500 ml. 250 mi. 71 mg./mi. 


How Supplied: Calibrated 500 mi. dilution 
bottles containing 250 ml. Hypaque-Cysto; 
rubber stoppered, with inner remov- P 
able seal and screw neck, 





Winthrop Latioratones 
New York, N.Y. 109016 


Winthrop... 
the company 
that offers you 
a choice 
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TELEDYNE ISOTOPES 
INTRODUCES ITS NEW 


MAUDERLI-BRUNO 
INTRACAVITARY 
DOSE RATE METER 





Developed for measurements of dose 
rates in the rectum and bladder during 
gynecological implants of radium or other 
radioactive sources for treatment of carci- 
noma of the uterine cervix. 

Convenient 10W mass probe unit. 
Easy-to-read meter with three linear scales 
0-50 R, 0-100 R/hr, and 0-200 R/hr. 

e Straight probe of stainless steel (20 cm 
long, 0.5 cm diameter) graduated in 1 cm 
intervals, 

e Self-contained carrying case with storage 
for probe and cables. 

e Rugged aluminum wall ionization chamber 
at tip of probe... chamber volume 0.25 
cm, 

e Negligible stem effect from radiation and 
temperature. 

e Solid state FET amplifier with no warmup 


period... drift less than 1% of full scale 
per hour . . . fast response by feedback 


circuit technique. 

e Energy independent within =: 5% for radio- 
active sources of energy greater than 300 
keV. 

e Battery life approximately 75 hours. Battery 
test position. 

e Price $995, F.O.B. Westwood, 
case. 


including 


for more information write or call: 


m = ISOTOPES 


NO Ë pa 


90 VAN BUREN AVENUE, WESTWOOD, NEW JERSEY 07675 
PHONE: 201-664-7070 TELEX: 134-474 










Pick rnol s rt uly 

supports the new 
HEW Regulations 

and can deliver now. 














There are cogent reasons 
underlying the regulations— 
the ultimate aim being the 
reduction of patient exposure 
to only that amount of radiation 
necessary for adequate diagnosis. 


Despite the FDA's postponement for a year 
of the effective date for compliance, Picker 
can offer, now, equipment that will comply 
with the new and tighter standards. This is 
because we advanced our engineering 
efforts over a year ago so we could meet 
the original compliance date of August 1973. 

With the passage of the Radiation Control 
for Health and Safety Act of 1968, the 
Congress expressed its concern over the 
public's exposure to radiation during 
medical diagnosis. The Act authorized 
the Department of Health, Education and 
Welfare to establish performance 
standards for equipment, regulations 
for its certification, and procedures for 
record keeping and reporting. 

The ultimate aim of the Act is to reduce 
patient exposure to only that amount of 
» radiation necessary for accurate diagnosis. 
Recently proposed rules under the Act 
require our industry to certify that 
equipment manufactured for use in the 
USA after August 1, 1974 is capable of 
meeting certain standards of performance. 

Two major areas are covered by the new 
standards. One is the automatic as well as 
manual limitation of the X-ray beam to the 
area of the image receptor in order to 
minimize the dosage to the patient. The 
other is rigorous control of beam quality 
and reproducibility with the objective of 
eliminating unnecessary "retakes''. 

Ihese are goals Picker has consistently 
worked to attain as the state-of-the-art 
of X-ray technology has developed 
over the years. The record of Picker's 


safety-oriented innovations includes: 
e À totally enclosed diagnostic X-ray table 


e À closure for the Bucky slot 
e A closure for spottilmers 


e A protective apron for use with 
spottilmer techniques 


e An integrated, full-scale phototimed 
X-ray control apparatus 


Picker has also led in the development 
and refinement of programmed collimation 
for X-ray equipment. Picker's introduction 
of cassetteless radiography has brought 
with it not only a new standard for 
efficiency and productivity, but a milestone 
in collimation control. With the Rapido™ 
Cassetteless System, the X-ray tube is 
always centered to the film regardless of 
angulation. The possibility of inadvertently 
offsetting the X-ray tube from the image 
receptor is totally eliminated. 

Through the application and refinement 
of these and other technological advances, 
and because of our early and complete 
commitment to meet the standards 
established by the Bureau of Radiological 
Health (HEW), all designs for diagnostic 
X-ray equipment that comply with these 
standards have now been released to 
production. 

Consequently, Picker can NOW accept 
orders specifying full compliance with the 
anticipated performance standards. 

So why wait? Check your local 
Picker representative immediately. 
Picker Corporation, 595 Miner Road, 
Cleveland, Ohio 44143. 


Another reason to buy from... 





ONE OF THE CIT. COMPANIES 


At RSNA 773 please visit PICKER Booths 357-9, 364-6 (Nuclear Products), Booths 38-45 (X-Ray Product 


YOU CAN ACQUIRE VALUABLE BACK VOLUMES AND 
SINGLE ISSUES OF THE PUBLICATIONS OF 


The American Roentgen Ray Society 


A limited quantity of the issues available are listed below. Orders are subject to the exhaustion 

















Order BACK ISSUES of the Journal from: 
CHARLES C THOMAS * PUBLISHER 307-327 Kast Lawrence Are, SPRINGFIELD * ILLINOIS + 62717 
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The American Journal of Roentgenology, Radium Therapy 
and Nuclear Medicine 


Vol. 71. Nos, 1-6 (1954) Vol. 91, Nos, 1,2.3,4,6 (1964) Vol. 108, Nos. 2.3 (1970) 
Vol. 72, Nos; t-6 (1984) Vol. 92, Nos. 1,2,3,5,.6 (1964) Vol. 109, Nos. 2(1970) 
Vol. 73, Nos. 1-6 (1958) Vol. 93, Nos. I-3(1965) Vol. 110, Nos. 2.3 (1970) 
Vol. 74, Nos, 1.3,3,5,6 (1985) Vol, 94, Nos, E-3 (1965) Vol, bit, Nos. 1-4 (1971) 
Vol. 75, Nos. 1-6 (1956) Vol, 95, No, t (19658) Vol. 112, Nos, §-4 (1971) 
Vol, 76. Nos. 1.3,4,5,6 (1956) Vol. 96, No, 3(1966) Vol. 113, Nos. 12.4 (1971) 
Vol. 77, Nos, 1-6 (1957) Vol. 97, Nos. 1,4 1966) Vol. E14, Nos. 1,3,4 (1972) 
Vol, 75, Nos, 1-6 (1957) Vol, 98, Nos, 2-4 (1966) Vol 118, Nos. £.2 {10972 
Vol, 83, Nos, 1-6 (1960) Vol. 99, Nos. 1-3(1967) Vol, 116, Nos. 2-4 (1972) 
Vol. 84, Nos, 1-6 (1960) Vol. 100, Nos. t-3 (1967) Vol, 117, Nos. 1-3 (1973) 
Vol. 85, Nos. 1-6 (1961) Vol, 101, Nos. -4 (1967) Vol. bis, Nos, 1-4 (1973) 
Vol. 56, Nos. 1-6 (1961) Vol. 102, Nos, 2,3 (1968) 

Vol. 87, Nos, 1-6 (1962) Vol, 03, Nos, 1,2,3 (1968) 

Vol. 88, Nos. 1-6 (1962) Vol. 104, Nos. 1-3(1968) 

Val. 89, Nos. 1-6 (1963) Vol. 105, No. 2 (1969) 


Vol, 





90, Nos. 1-5 (1963) VoL 107, Nos. 2-4 (1969) 





NEW PUBLICATION: 


ATLAS OF ORBITAL RADIOGRAPHY by Judah Zizmor, M.D., New York, 
New York and Guido Lombardi, M.D., Milano, Italy. 


This superb atlas is a practical guide for radiographic diagnosis of many orbital diseases, 
injuries and congenital anomalies. It deals with the rare, once-in-a-lifetime conditions as 
well as common occurrences like blow-out” fractures of the orbit and intraocular foreign 
bodies. This book is a uniquely convenient reference for all radiographic problems of the 


orbit. 
180 pages, 240 figures, $25.00. 


Also: 

TELEVISION IN DIAGNOSTIC RADIOLOGY by Robert D. Moseley, Jr., 
M.D. and John H. Rust, Ph.D., Chicago, Illinois. 

447 pages, 186 figures, $20.00. 


AESCULAPIUS PUBLISHING COMPANY 
903 South 21st Street 
Birmingham, Alabama 35205 





For Clinical 
Reference, 
Teaching, 


Lectures. 


Fit any 2x2" 
Viewer or Projector 





TYPICAL RELEASES 


6-44 BONE TUMORS (Part 125... nn nn 4% stides $22.00 
by Dr, Edward E. Christensen, Temple Univ, Med, Ctr. 
SA THE NORMAL & ABNORMAL CEREBRAL, ARTERIO- 


CAM MM Mp M TERNI C p E 558 slides $20.00 


by John E, Mokrohisky, M.B., & Robert E, Paul, ALD. 


10-3 — HEMODPHILIA--AV ASCU LAH NECROSIS--CATSSON 


IHSEASE EN BONE ....... ern sth nmm nm 50 slides $20.00 
by Henry K. Taylor, MD. 
4 MYELOGRAPHY ic caar tid oe bh ick nme m slides | $20.00 


from — Neurological Institute of Now York, Columisa 


Presbyterian Medivat Center. 

5 PULMONARY INFECTIONS 000 000.5..5- 0055501 slides 
by E. L. Jenkinson, M.D., & R. J, Gottlieb, AL. D. 

5.8A. CONGENITAL CARDIOVASCULAR ANOMALIES EN 
INFANTS AND CHILDREN-—Pediatrie evaso Si slides 
hy John W. Hope, M.D.. Sidney Friedman, M.D, and 
Manuel Viamonte, M. D, 


$20.00 
$20.00 


ORDER DIRECT @ For other series, ask for catalog B 


MEDICAL FILM SLIDE DIVISION 


Micro X-Ray Recorder, Inc. 
3755 West Lawrence 
Chicago, lll. 60625 


MEME EE E RAR RI NFPA 


CHARLES C THOMAS > PUBLISHER 


312/478-8560 





BONE TUMORS: General Aspects and 
Data on 3,987 Cases (2nd Ed., 3rd Ptg.) 


This new Second Edition provides unpar- 
alleled data on which to judge efficacy of 
therapy... OVER 1,700 ADDITIONAL 
CASES...a continuous follow-up on 
nearly all presented cases... new illustra- 
tions and data... enlarged bibliography. 
Written for those interested In a concise 
exposition of problems posed in the diag- 
nosis of tumors and tumor-like processes 
affecting the bone. 


By DAVID C. DAHLIN, Mayo Clinic, 
Rochester, Minnesota. "13, 296 pp. (8 1/2 
x 11), 572 iL, 5 tables, $18.00 
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301-327 EAST LAWRENCE AVE. 
SPRINGFIELD, ILLINOIS 62717 








ó CAT. No. 712 g 


e 14” x 56" VIEWING AREA, 
READ 5— 11" x 14"5 


e NYLON FILM GUIDES 


* TILTING MOUNT 
ON MOBILE BASE 
AVAILABLE 


* FILM ON REELS 
THE FAST, EASY WAY 


A new illuminator specially designed to read 14° wide 
films in long lengths from reels, Units feature fluorescent 
lighting with five 11 x 14" areas and individual control 
of light in each area. Film is pre wound on a reel. 


The reel is inserted into the holder and the film threaded 
through nylon guides onto takeup reel. Turn the handle 
to move the film across the viewer from ree! to reel. 


iHuminator can be wall mounted or ordered with its 
own mobile base. 


Cat. No. 71i: Tuminator with (2) two reels 664" W, 19" 
H, 856 


Cat. No. 712: Tituminator & mobile base, Base 36" FH, 16" 
D, (iBustrated) 


Gat. No. 713: Extra ree, 


REQUEST COMPLETE CATALOG. 


S. & S. X-RAY PRODUCTS INC. 


The Complete Line of 
X-Ray Accessories 








87-93 JAY STREET 
BROOKLYN, N.Y. 11201 


Telephone: 212-852-6900 
ONE OF THE MANY S & S ACCESSORIES 








SOLD BY YOUR LOCAL X-RAY DEALER 
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One if by land... 
two if by sea... 


three if by Profexray, 


The breakthrough is coming. 


Here’s the leader of things to come in radiology equipment: third- 
generation design in x-ray generators. 


It's the Profexray Patriot. The first of a new line of totally modular, 
three-phase generators. It’s your opportunity to initiate three-phase 
capability at a single-phase price. It’s our opportunity to revolutionize 
the way you expose x-ray film. 

The new Patriot generator delivers 800 mA, 125 KV. Its control panel is 
completely detachable; you can leave it on top of the compact, desk- 
height generator. Or you can install it in a remote-control console. 

Or you can simply hang it on a wall—in the radiology department, 

in an operating room — anywhere. 

The Patriot three- -phase generator is a major American technological 
accomplishment. It is only one of many new Profexray units, each built 
to a key concept that will speed a procedure, overthrow an outmoded 
way of doing things, innovate changes that can revolutionize your 
departmental efficiency. 

You really ought to talk to your Profexray man. 

Ask him about his hide gene ideas. 
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spa PROFEXRAY 


Litton bes Plaines. Illinois 60018 


Litton technology: 
The 2nd American Revolution. 
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redi-FLOW puts convenience on tap- 
with four studies from one source. 


Now —a presuspended, prehydrated barium preparation that's easy and economical to use in all gastro- 
intestinal radiological studies: 


esophageal upper G.I. routine enema air contrast enema 


Time-saving redi-Flow is flavored, concentrated, prehydrated, autoclaved, and homogenized. 
Ready to use— with simple dilution directions for each type of study (no blender needed). 
Produces consistent, uniform .coating in all radiological examinations, including 

excellent readings in post-evacuation films. 

Available in individual 16 fl. oz. cans; for added thrift, a plastic top is included to — , «x 

facilitate refrigeration for later use. “nao wae 
All-purpose Suspension redi-Flow (barium sulfate 100% W/V), COHFLOW, A 


“WLM SULFATE 1099 W 





Simplifying without compromising 


y FLOW PHARMACEUTICALS, INC. 
/ Palo Alto, CA. 94303 


New RADX Roll-A-cMatic Processor 
lets you view scans in42 seconds. 





All you do is feed exposed film The Roll-A-Matic goes where you 
into the RADX M-3 Roll-A-Matic. need it, too. No darkroom. No 

In just 42 seconds, the first frame is external plumbing. Fully self-con- 
ready for viewing. Develops all tained. Just put it on any convenient 
sizes of roll film up to 5” From 4 table or counter and plug it in. 
frames to a full roll, with provision Also adaptable to chemical 
replenishment where usage 
volume is high. 





: x The RADX Roll-A-Matic has 
"(€ 1 everything going. RADX quality and 
|o 9-—— | dependability. Fastest cycle time 
| of any processor. And a price that 
| will surprise you — under $3700! 
m Call RADX for details. 
RADX M-3 RAD 
Geran P. O. Box 19164, Houston, Texas 77024 


713/468-9628 
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Almost any designer of x-ray 
equipment could say that. Many 
often do — or something likeit. But 
not so many are willing (or able) 
to practice what they preach. 

Leo Sidorewicz is part of the de- 
sign team at Profexray. He'sspent 
many years working on simplicity, 
instead of just talking about it. 
And succeeded again, with an- 
other technologicalbreakthrough. 

The subject is the power chain 
on Profexray's new Patriot Auto 
Transformer. Three metal fingers 


track across the winding in re- 
sponse to the technician's dial 
setting. Push the expose button. 
A mini-computer indexes pre- 
cisely, a relay closes positively. 
Thunk! Solid copper-to- -copper. 
No power loss. No power varia- 
tion. Infinite variability, repeatable 
millions of times. There are simply 
no critical parts left to wear out 
or fail. 

Consider the only alternatives 
available in other generators: A 
carbon roller offers the same var- 
iability of KV. But isn't carbon 
what they use in resistors? A tap- 
switch maze solves that pone 


loss. But the extra miles of spa- - 
ghetti, the extra hundreds of con- — 
tacts can compromise reliability, —— 
Before you decide, before you | 
buy, look into Profexray’s newline ~ 
of third-generation equipment. 
You'll find dozens of features that 
are causing designers throughout 
the world to say, “Hey, why didn't 
somebody think of that before?" 
That's real simplicity. 


[H PROFEXRAY 


Litton Des Planes, tlinois 60018 
Litton Technology: 
The 2nd American Revolution 


An design, the best solutions are always the simplest. 





Loo Sulorewicz 


And a significant new product is always simpler 
than its predecessor." 





‘Trust Machlett 





to improve your image 


Machlett, a trusted name in x-ray for 75 years, 
offers a full range of components that will 
improve the performance of any diagnostic 
facility. 

X-ray generation...collimation...image 
intensification are nearly 60% of your total 
equipment investment. That's why you should 
carefully consider the Machlett reputation for 
reliability, performance and advanced design. 
Machlett means dependability in: 
GENERATION 
Dynamax X-Ray Tubes. A complete line of 
rotating anode tubes assures you of the optimum 
tube for each procedure. Models feature: 
operation up to 150 PKV, combinations of 
KW ratings, field sizes, focal spots; regular, 
grid-controlled or high speed modes. New 
Dynamax 66 is the first x-ray tube to permit 4X 
linear magnification at useful radiographic 
ratings. 

COLLIMATION 
Collimaster A Automatic, 
150 PKV Collimating 
System. Features patented 
entrance shutter located 
inside x-ray tube port 

to reduce off-focus 
radiation. Operates 
automatically in less 


than a second. Collimaster M, 150 PKV and 
Duocon M, 125 PKV Collimators for 

manual operation. 

INTENSIFICATION 

Dynascope Cesium Iodide Image Tubes. Single- 
field and dual-field image intensifier tubes; 
available with high resolution (125 line-pairs 
per inch) capability; integral solid state power 
supply. Optional Dynaview mirror-viewing 
and Dynavision T V-viewing systems. 

For complete information on Machlett 
dependable x-ray products, see your equip- 
ment supplier or contact Machlett Laboratories, 
Incorporated, a subsidiary of Raytheon 
Company, 1063 Hope Street, Stamford, 
Connecticut 06907. 


á 


Always Specify Machlett 














Manuscripts offered for publication and other correspondence relating to the editorial management and 
books for review should be sent to Dr. Traian Leucutia, Editor, 401 Professional Building, Detroit, Michigan 
48201. Original articles must be submitted in nal form. They are published with the understanding that they 
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+ Pho/Dot... 
the scanner of the future... 


is here today! With many excellent advantages 


you should consider: 


Gone is the guesswork when you 
photoscan with Pho/Dot. Because 
Pho/Dot incorporates a number 

of significant advances in 
electromechanical design and 
engineering, to bring you the highest 
order of fidelity and convenience 

in clinical isotope scanning. To name 
a few advances... 


Patient Positioning —The hospital cart 
or bed can be positioned under or 

to the side of the scanning platform— 
permitting scanning in a room only 

7 ft. wide! 


Scan Area—Any area up to 40 cm. 
maximum--for both dot and 
photographic recording! (Limits of 
scan are easily set by means of 
lockable mechanical stops on 
centimeter-graduated scales.) 


Maximum Tap Rate—Tapper 
is capable of operating at 
70 pulses per second, 
continuously! (Occasional 
higher repetition rates 

Will not jam the tapper.) 


Quick-Change Collimators 
—Collimators are stored 

in a lazy susan tray 

below the scanning head 
—tne 4-collimator 

Capacity tray easily 

swings into position for 
collimator changing. 


Digital Response—Both the 
photorecording and dot recording 
systems feature a digital response that: 
1) with no suppression, produces a 
sharp-isotope image on the film— 
thanks to the digitized photo-producing 
light source and the precision lens 
system in the photorecording system, 


and that, 2) allows you to operate 

on a one-dot per one-count basis over 
a count-rate range of 0- 4,000 counts 
per minute! Thanks to the exclusive 
Rapi/Dot'" tapper. (With this system 
you can obtain a tap scan that 
provides a sharp, continuous-tone 
reproduction of the isotope pattern!) 


Enough to whet your interest? 
If you'd like to learn more about all the 
features of this truly unusual 
instrument that's 'way ahead of its time 











The future-oriented company 


... more like 2002 A.D. than 1973 

... Contact your Searle Radiographics 
(formerly Nuclear-Chicago) sales 
engineer or write to us for our free 
Pho/Dot brochure. 


SEARLE 


Searle Radiographics Inc. 


(Formerly Nuclear-Chicago) 
Subsidiary of G. D. Searle & Co. 
2000 Nuclear Drive 

Des Plaines, Illinois 60018 
Wiegerbruinlaan 75, 

Uithoorn, The Netherlands 
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THE PHYSICS OF RADIOLOGY (3RD ED., 
3RD PTG.) by HAROLD ELFORD JOHNS and 
JOHN ROBERT CUNNINGHAM, both of the 
Univ. of Toronto, Canada, 774, about 812 pp. (6 
3/4 x 9 3/4), 398 il. 


“The new edition to this excellent book again 
represents an outstanding contribution to the 
literature on radiation physics. Physicists engaged 
in this field will find it to be a superbly clear 
exposition of their subject -- especially complete 
in topics related to radiotherapy physics. The 
treatment of the subject is essentially concerned 
with clinical radiation physics and the book 
therefore is also recommended for radiothera- 
pists and radiologists who wish to understand the 


physical aspects of their subject. It is well written : 


and produced and as pleasurable to read as a first 
class text book should be." — CLINICAL 
RADIOLOGY 
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RADIOASSAY IN CLINICAL MEDICINE by 
WILLIAM T. NEWTON and ROBERT M. 
DONATI, both of Washington Univ. School of 
Medicine, Saint Louis. °73, about 147 pp., 41 il., 
24 tables 


The advent of radionuclides that can be mea- 
sured in extremely low chemical concentrations 
and techniques to attach them to many com- 
pounds as trace labels have opened new ap- 
proaches to quantitative study. However, in spite 
of a well-informed public, the editors of this 
volume have the impression that there is lack of 
appreciation of both the variety of approaches 
and classes of compounds that can be examined. 
Consequently, this short volume is a set of papers 
chosen to illustrate not only this variety but to 
detail individual systems in order that the reader 
might gain insight into the problems inherent in 
each. 
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RADIOSENSITIVITY edited by MILTON 
FRIEDMAN, Jnstituto Regina Elena, Rome, 


Italy. (35 Contributors) °73, about 589 pp. (7 x ; 


10), 373 il., 67 tables 


To reduce the gap between laboratory and 
clinical. schools, authorities from the fields of 
radiobiology, radiation pathology, preclinical 
radiobiology and experimental clinical radiother- 
apy are asked to relate their investigations to the 
common denominators to radiosensitivity and 
chemosensitivity. The pertinent is clarified; the 
unproven is defined; and irrelevant concepts are 
eliminated. Topics discussed include: changes 
produced by irradiation at the molecular level; 
from irradiation; factors like DNA 
strand. breaks which can influence radiosensi- 


recovery 


tivity; and clinical concepts of radiosensitivity 
such as tumor lethal dose. 
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ABDOMINAL DISEASES (3RD ED.) bv J. 
FRIMANN-DAHL, Ulleval Hospital, Oslo, 
Norway. °73, about 580 pp., 614 il. (4 in full 


* color) 


This third edition with 133 new illustrations is 
mainly concerned with roentgen anatomy of the 
abdomen and diagnosis of the most important 
acute abdominal diseases. Diagnosis of lesions, 
emergencies requiring immediate diagnosis, and 
the important role of roentgen examination in 
correct diagnosis and treatment are among the 
topics discussed. Acute abdominal diseases often 
require instant treatment, and, since a prolonged 
discussion of cases is often not feasible, this book 
will be a valuable information source for radiolo- 
gists, students in diagnostic radiology, and sur- 
geons in emergency medicine to have close at 
hand. 
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SPRINGFIELD ILLINOIS -> 


Mechanical precision is a matter 
of perfection...the ultimate in 
accuracy. Something all design- 
ers appreciate, but few make the 
effort to achieve. Profexray engi- 
neer Fred Balster, knows that. But 
he alsoknows whentobreak rules. 

For example, consider the fluo- 
roscopic carriage on Profexray's 
Aries table. A massive, sturdy 
structure that weighs nearly 300 
pounds. How do you make it 
move smooth as butter through 
complete 180° reversals of stress? 
Clearly a problem of precision. 
One that Mr. Balster solved with 
"sloppy'' bearings. 

You see, standard precision 
ball-bearings roll well only when 


“Every x-ray 
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held absolutely rigid. Put them in 
a heavy fluoroscopic carriage, 
and it occasionally becomes diffi- 
cult to move. A hitch here. A catch 
there. Sometimes just a touch 
more effort. Because the bearings 
skew. Twist a standard bearing 
ever-so-slightly and it slides in- 
stead of rolls. And 300 pounds 
feels like 300 pounds. 

So Profexray tables use a spe- 
cial anti-skew bearing. One that 
"gives" a little when you move 
the table. 

Put one of our bearings in a 1- 
horse motor, and it would blow in 
a month. But in a fluoroscopic 
carriage, itlasts forever and works 
like a charm. And the fluoro- 
scopic carriage hovers gracefully 


over. Responds instantly to the 
slightest touch. Up. Down. Over. 
Around. Where you want it is 
where it goes. Easily. Consistently. 

Before you decide, before you 
buy, look into Profexray's new 
line of third-generation equip- 
ment. You'll find dozens of fea- 
tures that are causing designers 
throughout the world to say, 
"Hey, why didn't somebody think 
of that before?” 

Because we pay attention. 


[H PROFEXRAY 


Litton Des Plaines, llinos 60018 
Litton Technology 
The 2nd American Revolution 


uipment designer knows 
the importance of precision movement. But some 


| don't pay enough attention to it." 





CATHETER | 


FOR BRONCHIAL 
BRUSH BIOPSY 








EXCEPTIONAL MANEUVERABILITY of the MEDI-TECH 
remote control catheter combined with the open lumen 
allows this system to provide safe and rapid catheteriza- 
tion of remote lung segments. With easy, positive 





finger-tip control, the soft-steerable catheter may be bronchography. A large .106" lumen in the # 13 Frenct 
guided into desired lung segment either transorally or catheter allows passage of larger volumes of fluid 
transnasally. and/or use of larger tools. 

THE OPEN LUMEN allows dye injection as well as COMPLETE BRONCHIAL CATHETER SYSTEMS include 
passage of special tools such as brushes and baskets all necessary items. Two “kits” (SB-1 and SB-2) 

even when the catheter is being manipulated. And, the include: One MEDI-TECH Control Handle (illustrated), 
catheter may be locked in position to prevent slippage one Bronchial Catheter, one Catheter Introducer and 
during special procedures. Mouth Shield, ten Nylon Brushes mounted in TEFLON 

tubes (see inset) and one quart of Dionisil solvent. The 

TWO STANDARD BRONCHIAL CATHETERS, a # 8.5 SB-2 kit also includes a life-size, hollow ZAVALA Lung 
French and a # 13 French (85 cm and 65 cm respec- Model of the bronchial tree for practicing selective 
tively) are used for selective brush biopsy and catheterization and bronchoscopy. 


Bronchography Bronchial Brush Biopsy 


AND 


the same MEDI-TECH Control Handle 
may be used with a variety of other 
catheters and accessories for vascu- 
lar, biliary, Gl and other procedures 
described in a new MEDI-TECH 
folder. For complete details and 
information on available cine x-ray 
films of MEDI-TECH catheter pro- 
cedures, call, write or return the 
coupon below. 





REFERENCES 


Zavala, Rossi, Rodman, Bedell and Pixley: A New Mobile Catheter for ANNALS OF THORACIC SURGERY, Vol. 13, No. 6, pp 519-528, June, 1972. 
. Obtaining Bronchial Brush Biopsies: Diagnostic Results in 50 Patients with Thiede, Banaszak; Selective Bronchial Catheterization, NEW ENGLAND 
“Suspicious Pulmonary Lesions and Negative Bronchoscopies, AMERICAN JOURNAL OF MEDICINE, 286: 526-528, March 9, 1972. 

REVIEW OF RESPIRATORY DISEASE, Vol, 106, No. 4, pp 541-547, October, 1972. Norris, Tucker and Woloshin; Bronchoesophagologic Application of Recent 
Zavala, Rossi and Bedell: Bronchial Brush Biopsy: A Valuable Diagnostic Advances in Fluoroscopy, ANNALS OF OTOLOGY, RHINOLOGY AND 
Technique in the Presurgical Evaluation of indeterminate Lung Densities, THE LARYNGOLOGY, Vol. 80, No. 4, pp 528-535, August, 1971. 
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MEDI-TECH, INC. 
Division of Cooper Scientific Corporation 
372 Main Street, Watertown, Mass. 02172 








Please send me complete information and prices on the Soft- 
MEDI f F( H Steerable Bronchial Catheter System. l 
| NB cae a C UU E LER MEME uz DEBE uhr | 
e BOS asc Fe a pu AR AL AM E C M A Em UL UE AE 
D IV | SI O N Aadress earo E recie cu a a ee a a ene eee LM C 
Cooper Scientific Corporation | City. EN iC hia. orleans | 
PHONG- uoe ee ete ne eei ea err DE ( ) Area Code 


372 MAIN STREET, WATERTOWN, MASS. 02172 i 
(617) 923-1720 amm 7 MN E ee m 
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For the hospital which planned to take up special 
procedures but thought that the equipment was too 
expensive... 


-— ... for the hospital which has already one or more 
special procedure rooms but needs increased ca- 
-— pacity... 


... the SCHONANDER PUCK cutfilm changer with 
auxiliary angio top and optional leg arteriography at- 
tachment presents an economical way to create ade- 
quate angiographic facilities in any gastro-intestinal 
examination room. 


Allows you to take advantage of existing X-ray installation for catheterization under fluoroscopic control and for auto- 
matic serial radiography on the PUCK film changer. Low absorption auxiliary top slides on fluoro table; raises to vertical 
position for space-saving storage when not in use. PUCK vertically adjustable for 2:1 magnification. Optional 5-step leg 
arteriography attachment with automatic kV-reduction and back-tracking capability. 


PUCK, with 20 film (14" x 14") capacity and punch card controlled programmer for up to 3 exp./sec., is particularly well 
suited for abdominal and peripheral angiography. Numerous PUCK installations in the United States have given PUCK a 
reputation for high image quality . . . dependability . . . ease of operation. 


For more information, please contact your local X-ray equipment supplier, or write or call Elema-Schonander, Inc., 699 Lively Boule- 
vard, Elk Grove Village, Illinois 60007. Phone (312) 593-6770. 


"aum am 
WW, clema-schonander 


m 





Ne 
pum 
PUSAN 


The reliable, highly mobile L-F Franklin Film Changer, single or biplane, delivers 
excellent diagnostic films. Roll film eliminates tedious cut film handling for each 
series. Permits up to 54 exposures without reloading; daylight installation and 
removal of magazines, Programmed film speeds of 0, 1, 2, 4, and 6 films per second. 


FOR MORE DETAILED INFORMATION, 
CALL YOUR X-RAY EQUIPMENT SUPPLIER OR WRITE DIRECT. 


HEBEL FLARSHEIM 


SYBRON CORPORATION 











Products for 
Better Health 
from Sybron 


111 East Amity Road, Cincinnati, Ohio 45215 U.S.A. 
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PROCTER & GAMBLE 


OSTEOSCAN 


59 MG DISODIUM E TIDRONAT E 
OfeMG STANNOUS CHLORIDE; 


SKELETAL Min AGENT 





s a 





Posterior 


HIGH TARGET TO 
NON- -TARGET RATIO 


e Rapid blood clearance 
High bone affinity 

Low soft tissue uptake 
High labeling efficiency 
Dry mix formula 

Stable in vivo 


SAFETY 


e Sterile and pyrogen-free 
e Well-tolerated; no contraindications 
e Minimal patient radiation exposure 


EASE OF USE 


e 6-month shelf life at room temperature 
no refrigeration required 

e Technetium-labeled 

e Can be used with either scanner or 
camera 


The use of Osteoscan, when labeled with 
technetium-99m, is now classified as a 
well-established diagnostic procedure. 
Osteoscan is available to properly 
licensed radiology and nuclear 
medicine departments. 


For product and ordering information, 
please write: 


Procter & Gamble 
Professional Services Division 
PO. Box 171 

Cincinnati, Ohio 45201 


or call: 


Mr. Arnold P. Austin 
Technical Manager 
(513) 977-8547 


Each via! of OSTEOSCAN contains 5.9 mg 
disodium etidronate and 0.16 mg stannous 
chloride as active ingredients. Upon addition 
of ADDITIVE-FREE 99™Tc-pertechnetate, 
these ingredients combine with 99Tc to form 
a stable soluble complex. 

ACTIONS (CLINICAL PHARMACOLOGY) 
When injected intravenously, 99mTc-labeled 
OSTEOSCAN has a specific affinity for areas 
of altered osteogenesis. Areas of bone which 
are undergoing neoplastic invasion often have 
an unusually high turnover rate which may 

be imaged with 99™Tc-labeled OSTEOSCAN. 
Three hours after intravenous injection of 1 

mi 99mTc.labeled OSTEOSCAN, an estimated 
40-50% of the injected dose has been taken 
up by the skeleton. At this time approximately 
50% has been excreted in the urine and 6% 
remains in the blood. A small amount is 
retained by the soft tissue. The level of 
99"'Tc-labeled OSTEOSCAN excreted in the 
feces is below the leve! detectable by 

routine laboratory techniques. 

INDICATIONS 

OSTEOSCAN is a skeletal imaging agent used 
to demonstrate areas of altered osteogenesis. 
CONTRAINDICATIONS 

None, 

WARNINGS 

This radiopharmaceutical should not be 
administered to patients who are pregnant or 
lactating unless the information to be gained 
outweighs the potential hazards. 

ideally, examinations using radiopharma- 
ceutica!s, especially those elective in nature, 
of a woman of childbearing capability should 
be performed during the first few (approxi- 
mately 10) days following the onset of 
menses, 

Radiopharmaceuticals should be used only 
by physicians who are qualified by specific 
training in the safe use and handling of 
radionuclides produced by nuclear reactor 

of particle accelerator and whose experience 
and training have been approved by the 
appropriate government agency authorized 
to license the use of radionuclides. 

The 99™Tc-generator should be tested 
routinely for molybdenum breakthrough and 
aluminum. If either is detected, the eluate 
should not be used. 

PRECAUTIONS 

Both prior to and following 99%Tc-labeled 
OSTEOSCAN administration, patients should 
be encouraged to drink fluids. Patients shouid 
void as often as possible after the ?9mTc. 
labeled OSTEOSCAN injection lo minimize 
background interference from accumulation in 
the bladder and unnecessary exposure to 
radiation. 

As in the use of any other radioactive 
material. care should be taken lo insure 
minimum radiation exposure to the patient, 
consistent with proper patient management, 
and to insure minimum radiation exposure 

to occupational workers. 

ADVERSE REACTIONS 

None. 

DOSAGE AND ADMINISTRATION 

The recommended adult dose of 99mTc. 
labeled OSTEOSCAN is 1 ml with a total 
activity range of 10-15 mCi. 29™Tc-labeled 
OSTEOSCAN should be given intravenously by 
slow injection over a period of 30 seconds 
within three (3) hours after its preparation. 
Optimum scanning time is 3-4 hours 
postinjection. 

The patiant dose should be measured by a 
suitable radioactivity calibration system 
immediately prior to administration. 
PHYSICAL CHARACTERISTICS 
Technetium-99m decays by isomeric transition 
with a physical half-life of 6 hours!, Photons 
that are useful for imaging studies are listed in 
Table 1. 








(59MG DISODIUM ETIDRONATE 


O16MG STANNOUS CHLORIDE) 
SKELETAL IMAGING AGENT 


Table |. Principal Radiation Emission Data 


Mean 9o / Mean Energy 

Hadiation Disintegration (keV) 
M int. con. 

electron, y -1 98.6 1.7 
Gamma-2 88.3 140.5 
K int. con. 

electron, v -2 8.8 119.5 
L int. con. 

electron, y -2 1.1 137.7 
Gamma-3 0.03 142.7 
K int. con. 

electron, y -3 0.96 121.7 


Ko X-rays 6.5 18.4 


!Dillman, LT., Radionuclide Decay Schemes 
and Nuclear Parameters for Use in Radiation- 
Dose Estimation, Supplement No. 2, MIRD 
pamphiet No. 4, J. Nucl. Med., p.22, 1969. 
The specific gamma ray constant for 99™Tc 
iS 0.72 R/ mCi-hr at 1 cm. The half-value layer 
is 4 mm of Pb. 

To correct for physical decay of this radio- 
nuclide, the fractions that remain at selected 
intervals after the time of calibration are 
shown in Table ll. 


Tabie Il, Physical Decay Chart; 
J9mTc. haif-life 6 hours 








Fraction Fraction 

Hours Remaining Hours Remaining 
=5 1.779 5 .562 
-4 1.587 6 .500 
~3 1.414 7 446 
-2 1.260 8 397 
~} 1.122 9 354 

0* 1.000 10 .315 

1 .891 11 .281 

2 .794 T2 .250 

3 107 18 125 

4 .630 24 .063 


* Calibration time 


RADIATION DOSIMETRY 

The estimated absorbed radiation doses! to an 
average patient (70 kg) from an intravenous 
injection of a maximum dose of 15 millicuries 
of 99MTo-jabeled OSTEOSCAN are shown in 
Table lll. For comparison, the estimated 
radiation doses from a maximum dose of 4 
millicuries of 18F used as a bone imaging 
agent are also inciuded. 


Table Ul. Radiation Doses 





Tissues Absorbed Radiation Dose 
ISMT>¢-OSTEOSCAN 18F 
(rads/15 mCi) (rads /4 mC.) 
Skeleton* 0.59 0.64 
Testes 0.32 0.83 
Ovaries 0,33 0.85 
Total Body 0.13 0.18 
Bladder 
4.8 hour void 8.4 
Bone Marrow 0.14 


“Local dose may be a factor of 10 or more 
greater. 


IMethod of Calculation: A Scheme for 
Absorbed-Dose Calculations for Biologically 
Distributed Radionuclides, Supplement No 1. 
MIRD pamphlet No.1, J. Nucl. Med., p.7, 1968. 


HOW SUPPLIED 

The OSTEOSCAN kit contains five (5) vials 
Each vial contains 5.9 mg disodium etidron 
and 0.16 mg stannous chioride as active 
ingredients. The contents of each vial are 
prepared by appropriate manufacturing 
procedures to be sterile and pyrogen-free. 
PREPARATION FOR USE 

The foliowing aseptic procedure should be 
followed in the preparation of the 99mTc. 
labeled OSTEOSCAN skeletal imaging age 
STEP 1. 

Remove central metal disc of the OSTEOSC 
vial and swab the top of the vial with alcohc 
to sterilize the surface of the closure. 

STEP 2. 

Piace the OSTEOSCAN vial in a radiation 
shield. In a sterile syringe, collect 5 ml of 
sterile pyrogen-free 99"Tc-pertechnetate fr 
an additive-free 99? Tc-pertechnetate sourc 
which has been checked for molybdenum 
breakthrough. Check the activity of the 99m' 
pertechnetate to avoid exceeding 50-75 
mCi/5 mi. if the activity exceeds this level, 
dilute with ADDITIVE-FREE sterile saline o: 
Such that a 5 mi portion will contain the 50- 
mCi activity, 

STEP 3. 

Add the 99 Tc-pertechnetate to the vial. Af 
adding the 9? Tc-pertechnetate to the vial, 
withdraw an equivalent amount of air to 
equalize the pressure inside the vial to 
prevent spray contamination. CAUTION: D€ 
NOT USE 9?m Tc-PERTECHNETATE WHICH 
CONTAINS AN OXIDIZING AGENT. INTRO 
DUCTION OF AN OXIDANT MAY RESULT H 
SOLUTION UNSUITABLE FOR SKELETAL 
IMAGING. Commercial sources of 99mTc. 
pertechnetate that have been used in clinic 
trials with OSTEOSCAN include the New 
England Nuclear Technetium-99m Generate 
the Mallinckrodt Technetium-99m Generato 
the Squibb Hi-Con Generator, Medi+ Physi 
Instant Technetium, and Cambridge Nuclea 
Instant Technetium. 

STEP 4, 

Shake the vial well for three (3) minutes to 
assure complete dissolution of the contents 
Minimal exposure can be obtained by usec 
either an ultrasonic agitator or mechanical 
shaker. 

STEP 5. 

Record the time and date of preparation an 
the activity of the 99mTc.labeled 
OSTEOSCAN on the radiation shield label 
contained in the kit and affix this label to the 
shield. 

STEP 6. 

Use within three (3) hours of preparation. 
Discard excess material. 
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on your knees? 
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Only Abbott's Graphic " Rectilinear Scanner team 
offers a total service commitment. 


The Graphic scanner team is not one 
man who sells you an instrument and 
then forgets you. We provide the 
assistance of a radio-pharmaceutical 
representative, nuclear instrument 
consultant and field service engi- 
neer, They are ready to help even 
when everything is running 
smoothly. Our team is capable and 
willing to help you set-up a new de- 
partment, They can assist in licens- 
ing procedures, thorough training of 
technicians, including new diagnos- 
tic procedures and techniques, 

Graphic is a versatile and rugged 
instrument, But let's face it; even the 
best equipment eventually needs 
service. The speed and thorough- 
ness with which your supplier re- 
Sponds is your most important 
consideration, 

Frankly, we don't expect too many 
calls telling us the Graphic is 
"down". The Graphic scanner is rug- 
ged and reliable, We even provide 
our normal warranty for mobile use. 
It’s not one of those complex units 
that spends more time with a service 


engineer than it spends with your 
patients, You handle more patients 
in less time with the easy-to-operate 
Graphic scanner, 

What's more, our team of spec- 
ialists will thoroughly train your 
personnel, This thorough training 
can only be obtained from the first 
and only full-line supplier of nuclear 
instruments and radio-pharmaceu- 
ticals, 


To find out more, just send in the 
coupon below. For fast results, call 
Abbott Nuclear Instruments at 312- 


688-8354, 


ABBOTT LABORATORIES 
Radic Pharmaceutical Products Division 
North Chicago, tllinois 60064 

Health Care Worldwide 

World's Leading Supplier 

of Radio-Pharmacegticals 
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So Your Patient Won't Get Too Much 
Of A Good Thing 


For Your Peace of Mind 
For Your Patient's Peace of Mind 


USR 


Radelin STF-2 screens give you more pluses than any 
other hi-speed screen you can buy. STF-2 is 30% 
faster. That's 30% less exposure. Plus maximum 
resolution. Plus maximum resistance to abrasion, static 
and moisture. Plus uniform speed from screen to 


screen. Plus dimensional stability. P/us easier cleaning. 


It all adds up to the performance you expect and 
deserve. Why settle for less. 


MEDICAL PRODUCTS DIVISION 


UNITED STATES RADIUM CORPORATION 


1425 - 37 Street / Brooklyn, N.Y. 11218 / (212) GE 6-1700 / TWX 710- 584.2358 





Announcing the 


MV300A | 
300 FILM 
MOTORIZED 


X-RAY 


VIEWER 
READ 12 FILMS 


— | Six 





io Now the Jumbo 6 over 6 300 Film Motorized 
g Viewer, the only viewer made to read 12 — 
14 x 17" films or 84" wide panels of smaller 
film sizes. Individual control of light (bright, 
normal or off) for each of the 12 films. 50-6 
Bank wide plexiglas viewing panels. 


Only 99:5" Wide, 93 9/16" High, 28 9/16" Deep, 


15" Wide Formica shelf. 


“ "lm canacitv. 50-6 bank panels " . EP y 
300 Film capacity, 50—6 bank panels. Fast action—60 Second maximum access time 
to any film. The 50 button--M V200C Selector 

e is available for automatic case retrieval, 


Hundreds of MV200A are in use. Radiologists 
agree it is the best and now the MV300A 
offers still greater value; easier reading, larger 
capacity, faster action, minimum floor space 
and lowest cost per film! 


.Built and designed same as the MV200A 200 film 
5 & S Motorized Viewer with new modular construc- 
tion for easy delivery in sections and quick installation. 





MV300A 300 Film Viewer 


Ap dis MV200A 200 Film Viewer 
y S. & S. X-RAY PRODUCTS INC. MV200C Selector 
87-93 JAY STREET, BROOKLYN, N.Y. 11201 FOB Brooklyn, N.Y. — 
Telephone: 212-852-6900 Brochures, Dimensions & Users List on request 








ONE OF THE MANY S. & S. ACCESSORIES SOLD BY YOUR LOCAL X-RAY DEALER = 
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üg./ml. in stabilizing 
'stive heart failure. 
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À logical 
addition to. 
the expanding 
Hypaque: 
product line 


Hypaque- 
DIU 30". 


brand of 


meglumine 
diatrizoate, USP 


Sterile Aqueous Solution 

For Infusion Urography 
Description: Hypaque-DIU 30 per 
cent is a solution of meglumine 3, 
5-diacetamido-2, 4, 6-triiodoben- 
zoate (CisH2el3N300). The 30 per 
cent solution (weight/volume) 
contains approximately 141 mg. of 
organically-bound iodine per mi, It 
has a viscosity of 1.94 cps at 25°C. 
and 1.42 cps at 37°C. The pH is 
adjusted with hydrochioric acid or 
meglumine solution. The sterile, 
aqueous solution is clear and color- 
less to pale yellow. Hypaque-DIU 
30 per cent is relatively thermo- 
stable and may be autoclaved. It 
should be protected from strong 
light. The solution contains calcium 
disodium edetate 1:10,000 as a 
sequestering stabilizing agent. 
Action: Hypaque-DIU 30 per cent is 
a diagnostic radiopaque medium 
which provides visualization of 
internal structures, 

indication: Hypaque-DIU 30 per 
cent is indicated for infusion 
urography. 

Warnings: Usage in Pregnancy. No 
teratogenic effects attributable to 

a 60 per cent solution of Hypaque 
meglumine have been observed in 
reproduction studies in animals. 
However, before administration of 
Hypaque-DIU 30 per cent to women 
of child-bearing potential, the 
benefit to the patient should be 
carefully weighed against the pos- 
sible risk to the fetus. In addition, 
most authorities consider elective 
contrast radiography of the abdo- 
men contraindicated during 
pregnancy. 

Serious or fatal reactions have been 
associated with the administration 
of radiopaque media. It is of utmost 
importance that a course of action 
be carefully planned in advance for 
the immediate treatment of serious 
reactions, and that adequate and 
appropriate facilities be readily 
available in case a severe reaction 
occurs. . 
Contrast media have been shown to 
promote the phenomenon of sick- 
ling in individuals who are homo- 
zygous for sickle cell disease when 
the material is injected intra- 
vascularly. 

The results of PBI and RA! uptake 
studies, which depend on iodine 
estimations, will not reflect thyroid 






function for up to 16 days following 
administration of iodinated uro- 
graphic media. However, function 
tests not depending on iodine esti- 
mations, e.g., Ta resin uptake and 
direct thyroxine assays, are not 
affected. 

Precautions: Before a contrast me- 
dium is injected, the patient should 
be questioned for a history of al- 
lergy. Although a history of allergy 
may imply a greater than usual 
risk, it does not arbitrarily contra- 
indicate the use of the medium. 
Premedication with antihistamines 
to avoid or minimize possible al- 


lergic reactions may be considered. 


Diphenhydramine hydrochloride 
(i.e., Benadryl®), however, should 
not be mixed with Hypaque-DIU 30 
per cent since it may Cause precipi- 
tation. The intravenous injection of 
a test dose of 0.5 to 1 mi. of the 
contrast agent before infusion of 
the full dose has been employed in 
an attempt to predict severe or 
fatal adverse reactions. The pre- 
ponderance of recent scientific 
literature, however, now demon- 
strates that this provocative test 
procedure is not reliably predictive 
of serious or fatal reactions. 
Severe reactions and fatalities have 
occurred with the test dose alone, 
with the full dose after a nonreac- 
tive test dose, and with or without 
a history of allergy. No conclusive 
relationship between severe or 
fatal reactions and antigen-anti- 
body reactions or other manifesta- 
tions of allergy has been estab- 
lished, A history of allergy may be 
useful in predicting reactions of a 
mild or intermediate nature. 
Caution is advised in patients with 
severe cardiovascular disease and 
in patients with a history of bron- 
chial asthma or other allergic 
manifestations, or of sensitivity 

to iodine. 

in myelomatosis, urography should 
only be performed with caution. If 
a weak protein-binding agent such 
as a diatrizoate is used for the 
procedure, it is essential to omit 
preparatory dehydration, to admin- 
ister fluids, and attempt to alka- 
linize the urine. 

Immediate adverse reactions to 
infusion urography have not been 
reported to occur at a higher fre- 
quency or with greater severity 
than with routine excretory urog- 
raphy. However, sequelae of this 
procedure are possible some hours 
after the examination. Infusion 
urography imposes a sudden os- 
motic load. This should be consid- 
ered in patients with established, 
decreased glomerular filtration and 
renal tubular damage. In addition, 
these patients may also have coex- 
isting or associated cardiovascular 
disease. Therefore, there is a 
possibility of the development of 
congestive heart failure hours 
after the procedure. 

Because of the possibility of induc- 
ing temporary suppression of 
urine, it is wise to allow an interval 
of at least 48 hours to pass before 
repeating infusion urography in 
patients with unilateral or bilateral 
reduction of normal renal function. 
Preparatory dehydration or abdom- 
inal compression may not be 


necessary in infusion urography. In 
infants and young children and in 
azotemic patients, especially those 
with oliguria, dehydration is con- 
sidered dangerous. 
Adverse Reactions: Reactions ac- 
companying the use of contrast 
media may vary directly with the 
concentration of the substance, the 
amount used, the technique used, 
and the underlying pathology. 
The following have been reported 
after administration of diatrizoates 
and other iodinated contrast media. 
Cardiovascular reactions: vein 
cramp and thrombophiebitis fol- 
lowing intravenous injection, rare 
cases of cardiac arrhythmias, hy- 
pertension, hypotension and shock, 
and cardiac arrest. Allergic reac- 
tions: asthmatic attacks, nasal and 
conjunctival symptoms, dermal 
reactions such as urticaria, and 
rarely, anaphylactic reactions. 
Signs and symptoms related to the 
respiratory system: pulmonary or 
laryngeal edema, bronchospasm; 
or to the nervous system: restiess- 
ness, convulsions. Other reactions: 
flushing, pain, warmth, nausea, 
vomiting, anxiety, headache, dizzi- 
ness, hematoma, and ecchymosis. 
Occasionally, transient proteinuria, 
and rarely, oliguria or anuria. 
Rarely, immediate or delayed 
rigors can occur, sometimes ac- 
companied by hyperpyrexia, Infre- 
quently, “iodism” (salivary gland 
swelling) from organic iodinated 
compounds appears two days after 
exposure and subsides by the 
sixth day. 
Dosage and Administration: The 
recommended dose for infusion 
urography is calculated on the 
basis of 2 ml. of Hypaque-DIU 30 
per cent per pound of body weight. 
The average dose of the solution 
for aduits is 300 ml.; for optimal 
results, a minimum dose of 250 mi. 
should be used. A maximum dose 
of 400 mi. is generally sufficient 
for the largest of subjects. 
The solution is infused over a 
period of three to ten minutes. 
Radiographs are usually taken at 
10, 20, and 30 minutes from the 
beginning of the infusion. Earlier 
films may be obtained for the 
evaluation of hypertension. Nephro- 
grams are usually obtained at the 
end of the infusion, and voiding 
cystourethrograms are usually ob- 
tained 30 minutes after the begin- 
ning of the infusion. 
How Supplied: Calibrated bottles of 
300 mi., rubber stoppered, packed 
with and without sterile disposable 
intravenous infusion sets. — 
Metro | 
Winthrop Laboratories, New York, N.Y. 10016 
Winthrop... 
the 
company 
that offers 
you a 
choice 
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In 1969 This Clinac 4 
had allthe latest features. 


Do you remember this advertisement? It features one of the first 
Varian Clinac 4 linear accelerators (serial #003), installed at Loyola 
Medical Center, Maywood, Illinois in 1969. 


Since then, Varian has made many field retrofits in the areas of 
performance, reliability and safety to keep this Clinac 4 up to date. 


Soon, patients at 49 hospitals 
will respond to the visible sian 
of progress in radiotherapy Clinac 4 simplifies the setup. 





Thanks toVarian's 





The Update Program is Varian's 
on-going effort to maintain op- 
timum product performance. In 
1969, the Clinac 4 was both an 
advanced and a reliable ma- 
chine. Today — 57 innovations 
later — it still is. 

Varian's update program has 
provided many performance, 
reliability and safety features 
into previously installed units. 
Tomorrow's technical advances 
will similarly benefit today's 
users. 


Improvement program is con- 
tinuous. Varian engineers moni- 
tor performance data from well 
over a hundred operating units. 
When we find a way to improve 
reliability, safety or operational 
convenience of the Clinac, we 
follow up on it. The majority 
of these improvements were 
designed to be retrofitable on 
earlier machines, and have 
often been provided at no cost 
to our customers. Many retro- 
fits, such as the new pendant 





it still does. 


assembly. enhance reliability 
and improve on human engi- 
neering. Others, such as the 
small field flattening filter and 
new range finder light assembly, 
improve the Clinac's operating 
characteristics and ease of setup. 














Update Program, 


Compatible new accessories, for 
addition to existing Clinacs are 
continually under development. 
Some recent examples include 
CART-D, our Computer As- 
sisted Radiation Therapy record 
and verify system, and a pre- 
cision treatment chair which 
simply attaches to the side rails 
of the existing couch. 





Varian's update philosophy. 
one more reason why Varian is 
the world leader in medical 
linear accelerators. Varian 
Radiation Division, 611 Han- 
sen Way, Palo Alto, CA (415) 
493-4000; Springfield, New 
Jersey, (201) 376-6632; Detroit 
(Plymouth), Michigan, (313) 
455-1570; Chicago (Park 
Ridge), Illinois, (312) 825- 
6232: Atlanta, Georgia, (404) 
256-9363. In Europe: Stein- 
hauserstrasse, 6300 Zug, Switz- 
erland; Russell House, Molesey 
Road, Walton-on-Thames, Sur- 
rey, England. In South America: 
Alameda Lorena, 1834 ZC 5 
Cerqueira Cesar, Sao Paulo — 
SP — Brazil. 


varian 


radiation division 
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“Oh, no! 





Not another 


A-ra 
fil,” 


We wouldn’t bother to introduce a new 
x-ray film unless we could give you 
something new. 

Rapid RTypeS,ournew 
medium-speed film for 90-second 
processing, gives you something new. 
Unique density characteristics that 
improve image detail. 

In simpler terms, our new film 
gives you radiographs that aren't too 
contrasty, aren't too flat, butare just 


Ah 
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right. We think a lot of you are going 
to like this. 

inthe same exposure and 
processing time you're already used 
to, you get low-grain, crisp-looking 
films witha wide range of detail. 

If youaren't wedded for life to 
the x-ray film you're now using, be it 
contrasty or flat, give our new Rapid R 

Types shes You might find that our 
new film is just right for you. 


Call the 2 lford Man today. 


He'll set up a demonstration of our 
new 90-second Rapid R Type S. It's just right. 


liford, Inc., West 70 Century Road, Paramus, N.J. 07652. Hf 


ord, Inc., a CIBA-GEIGY Company. 


To Know The Dose 
Control The Effect 


Maintain The Standard.. 
THE RANDO PHANTOM | 


For treatment planning and for comparison 
of various treatment techniques or modalities 
(e.g., moving field vs. fixed field, cobalt-60 
gamma rays vs. 4MeV X-rays, various wedge 
configurations, etc.) in the radiotherapy of a 
given type tumor, accurate measurements can 
be made with the RANDO Phantom. 


Higher accuracy and precision of the radia- 
tion dose to patients should result if phantom 
studies are used for radiotherapy. Reduced ra- 
diation doses to both patient and physician can 
be achieved in diagnostic radiology if the phan- 
tom is employed for checking procedures. 


In recent years, mounting evidence has shown 
that successful radiotherapy is dependent on 
the accuracy and precision with which the ra- 
diation is delivered to the patient. If unusual 
or difficult treatments are undertaken, add- 
itional dosimetric studies should be carried out, 
some of which are best done with a RANDO 
Phantom. 


FOR COMPLETE INFORMATION AND A NEW 
HANDBOOK, “THE RANDO PHANTOM AND ITS 
MEDICAL APPLICATIONS," WRITE TO: 





r ALDERSON RESEARCH LABORATORIES, IN 
| . 390 Ludlow Street P.O. Box 1271 
| Stamford, Connecticut 06904 


PATENT APPLIED FOR 


THE 45¢ CUP 








E-2Z-EM’s practical answer to waste, spillage 
and mess. The GI cup contains E-Z-PAQUE ", 
a rapid transit barium formulation — passes 
through the small bowel in half the time. 


E-Z-PAQUE 


Fill Ready-to-use 
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ITS ECONOMICAL 


IN BULK OR UNIT DOSE CUP 
It costs no more to use the E-Z-EM Gl Cup than to measure, pour and mix barium 


from a bulk container. We would be happy to supply you with free samples. In stock 
at your local dealer or contact: 


E-Z-EM 


International Affiliates: E-Z-EM Rooster B. V., Infirmeriestraat 6-8, Rotterdam 16, Netherlands 
E-Z-EM De Mexico. S A de C V. Calz Azcapotzalco La Villa No 882. Zona Industrial Vallejo. Mexico 16 D F 





“System of your choice" 


111 Swalm Street, Westbury, N.Y. 11590 (516) 333-8230 





XXV 


There are few mysteries left in 
the design of a television camera. 
20 few, that most x-ray equip- 
ment designers simply dip into 
the pool of existing technology to 
solve their problems. "Not good 
enough” says Profexray engineer 
Jim Princehorn. "A doctor should 
be able to see exactly what he 
wants to see...not just what 
some camera designer thinks is 
important," 

o0 in all the x-ray equipment 
industry, only Profexray's TV 
camera is totally designed by an 
x-ray equipment designer. And 


only Profexray' s TV camera is 
builtin the same facility — virtually 
in the same room — as the rest of 
the system. The resulting product 
will do a crummy job of bringing 
you "I Love Lucy” reruns. It will 
do a superb job of bringing you 
critical nuances of information 
for valid radiological evaluation. 
Profexray TV cameras, then, 
are built by a team whose mem- 
bers are responsible for perform- 
ance of the total system. Not just 
the camera. It makes for a remark- 
ably better interface of logic. 
Enough to deliver an image some 


doctors tell us is four times better 
than any other. 


We don't expect you to take 
our word for that. We ask only 
that before you decide, before 
you buy, you look at our TV cam- 
era image — and at our new line 
of third-generation equipment. 
You'll see dozens of features that 
are causing designers throughout 
the world to say, “Hey, why didn't 
somebody think of that before?” 
Because it works. 


[H PROFEXRAY 


Litton Des Plaines. tllinois 60018 


Litton Technology: 
the 2nd American Revolution 


“Our industry borrows from many other 


disciplines and from much other technol 


in the design of x-ray equipment. 
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Clinical 
Radiotherapy 
Sources 


Amersham /Searle has a range of sources designed for 
maximum integrity, convenience in handling and safety 
for both operator and patient. 





Cesium-137 for Interstitial and Intracavitary Use. 
Needles and tubes of welded platinum-iridium alloy 
containing Cesium-137 in insoluble form. All activities stated 
in terms of milligrams radium equivalent. 


Clinical Beta Sources. 
Ophthalmic Applicators 
Surface Applicators 

Teletherapy Sources 
Extracorporeal Blood Irradiators 


Please write or call our home office—details of 
specifications and prices will be sent on request. 


OUR SPECIFIC ACTIVITY IS SERVICE. 


Amersham/Searle 


AMERSHAM / SEARLE CORPORATION: 
An Activity of G. D. Searle & Co. and the Radiochemical Centre 


2636 S. Clearbrook Drive/Arlington Heights, Hlinois 60005 
Telephone: 312-593-6300—Telex: 28-2452 








Then delivers it. 


Whole body scans? Single 
organ studies? Scan minifica- 
tion? Multiple scans on one 
film? Vertex views? A choice 
of image display; including 
video, for viewing scans 

in black and white or color? 


General Electric's Maxiscan'" 
two-probe whole body scanner 
is answering these diagnostic 
demands, and more, with 
in-hospital performance. 
Performance that combines 
more usable information with 
reduced procedural set-up 
time and less chance 

of technic error. 


Maxiscan permits skeletal 
surveys within a range of 2 feet 


xxvii 


Maxiscan asks: 
what scan 

information 
do you need? 








wide and 6 feet 8 inches long. 
The image, minified to fit 

14 x 17 inch film, permits 
location and diagnosis of bone 
metastases, without a series 
of smal! area scans. 


For any single organ, select 

full size view or minifications 

of 2:1, 3:1, 4:1, or 5:1. Up to four 
scans may be displayed on one 
film, with precise quadrant 
placement and no image 
overlap. 


During any scanning procedure, 
Maxiscan minimizes patient 
movement. Two probes, top 
and bottom, cover the required 





isoresponse of the body without 
turning the patient. The patient 
table smoothly rolis out to 
permit changing of the lower 
probe collimator. The upper 
probe angulates through 270°, 
locks in place for safe, 
convenient collimator inter- 
change. Upper or lower colli- 
mators take only seconds 

to change. The unit's optional 
vertical plane scanning permits 
studies with patients seated 
upright, as well as vertex views 
of the brain with patients 
reclining normally. 


All scans may be viewed with 

a choice of image display: 
standard film photorecording or 
GE’s optional Videodisplay unit. 


Videodisplay Processor 

To view and quantify patient 
count information in black and 
white or fully functional color, 
Maxiscan can be combined 
with GE's Videodisplay and 
Processing Unit. Images are 
displayed on a video monitor; 
count data is stored in the 
unit's electronic memory, and 
can be manipulated to enhance 
desired details and to aid 
interpretation and diagnosis. 
Enhanced VDP data may be 
played back to Maxiscan and 
recorded on 14 x 17 inch film. 
Scans can also be recorded 
on cassette tape for off-line 


playback and teaching 
purposes. Count information, 
obtained from any scanner 

or camera, can be transmitted 
from one VDP to another over 
regular telephone lines. 











GENERAL C ELECTRII 
Here's the informatio! 
hospitals are getting 
with Maxiscan... 


Jospitals report scanning 


)erformance like this 
rom the Maxiscan system: 


“hese reproductions of 
cans, from clinical 
examinations, illustrate 
^e range of diagnostic 
wenformation possible with 
Aaxiscan and the 
/ideocisplay Processor. 


\ GE motion picture 
lemonstrates the full 
capability of both units. 
Ask your GE 
'epresentative to 
schedule a desk top 
showing, at your 
zonvenience. 





These three images, from a single 
whole body scan, demonstrate how 
manipulation of data stored in the 
VDP electronic memory can 
enhance desired details and aid 
diagnosis. The isotope used was 
39mTc Polyphosphate. At left, an 
anterior view displays raw, 
unmanipulated data from the 


In a case of suspected pericardial 
effusion, a transmission scan (left) 
of the chest was obtained using an 
lodine 131 source. An emission scan 
(center) of the same region was 
simultaneously obtained with the 
same probe, 15 minutes after an 
intravenous injection of 99™Tc 
labeled albumin. The heart and liver 
are outlined. Note how the 
intracardiac activity (central area 

of center scan) fails to fill the large 
mediastinal shadow (central blue 


General Electric Medical Systems, 
Milwaukee and Toronto. 


In Europe, Elscint GmbH, Wiesbaden; 


Elscint France SARL, Buc. 








memory. At right, smoothed data 

is shown with a Y axis electronic 
slice through the area of suspicion. 
The count profile superimposed over 


this image and shown separately, 
center, confirms greater uptake 

on the right side. The photorecorded 
image showed only a suspicion 

of greater isotope uptake. 





area of left scan). This discrepancy, 
between heart size and that of the 
mediastinum, is more easily seen 
when these two scans are 
superimposed (right); a technic 
easily accomplished on the VDP. 
The resulting diagnosis, a large 
pericardial effusion which appears 
to be predominantly left-sided, was 
confirmed by the aspiration of 1800 
ml. of fluid from an encysted 
pericardial effusion. 


Scans courtesy of Dr. M. J. Chamberlain, 
University Hospital, London, Ontario 
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The symbol you see in 
the center of this page is the 
new mark of The A 


Council. 


[t was made to > identify the 
"a public 
service ad- 
vertising 
campaigns 
provided to 
scores of worthwhile or- on the air and in 
ganizations. 








Creative 
tising agencies make their 
mark. By donating the serv- 
ices it takes to plan and 


dvertising 


— | 4 vertisingCoun- 
cil. campa ugns, the menandw men of the 
American business and communications 


are working. 









execute these campaigns. 
Television/radio | Diagram ofa 
networks and local “ee 
stations, news- 
papers, business 
publications, 
consumer maga- 
zines, outdoor and 
transit media make their 
mark. By donating the space it takes to run them 





print. 
Concerned 
corporations make 
their mark. By do- 
nating the cash con- 
tributions it takes 
for The Advertising Council to coordinate all 
™ these resources and focus them where they are 
2 most urgently needed. 
In short, every time The Advertising Council 
= stamps its new mark on public service advertising, 
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community 


to make their 
mark on 
America’s 
future. 





and marketing experts at adver- — a lot of people make their mark. 


ant y Id And that mark counts 
yc ulike to for a lot. 
A [tan theworn you do? 
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A more accurate 


and more simple 
radiographic 
assessment 

of residual urine 


The use of a water soluble 
dye alone for radiographic de- 
termination of residual urine is 
unsatisfactory since dilution 
over a 24-hour period renders 
the retained aqueous dye 
non-opaque. 

The addition of 5 ml. of Lip- 
iodol* Ascendant to the cys- 
tographic procedure permits 
reliable assessment. Lipiodol* 
Ascendant, floating on the 
urine, is only evacuated when 
the bladder is completely 
emptied. Its presence on a 24- 
hour or later film is reliable ev- 
idence of urine retention. Lip- 
iodol® Ascendant helps you 
avoid the dangers of repeated 
catheterizations. And, Lipio- 
dol* Ascendant may be used 
in addition to an aqueous con- 
trast medium. Lipiodol* As- 
cendant permits a safe, sim- 
ple, more accurate estimation 
of residual urine in the blad- 
der; a test for voiding ef- 
ficiency and an evaluation 
of borderline vesical decom- 
pensation. 

Specify Lipiodol* Ascend- 
ant for your next cystographic 
procedure. 
















BRIEF SUMMARY 
DESCRIPTION: 


contains 10% iodine (w/w) in chemical 


Lipiodol® Ascendant 
combination with poppyseed oil and 
olive oil. It is radio-opaque. Specific 
gravity is less than 1.000. Lipiodol As- 
cendant will not mix with body fluids 
but floats on top of them. 
INDICATIONS: Radiographic estima- 
tion of residual urine; a test for voiding 
efficiency; evaluation of borderline vesi- 
cal decompensation; visualization of 
urinary tract segments which may be re- 
taining urine. 

CONTRAINDICATIONS: Active bleed- 
ing in the urinary tract; never administer 
intravenously; iodine sensitivity. Do not 
use if a dark color has developed. 


4 AMPULS 


LN TION: Federal 
tional information, 


WH SAVAGE 80547... 
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5 ml. EACH 


LIPIODOL’ 


ASCENDANT 


IODIZED OIL NF. 


) Ascendan 
of body fluids. 






law prohibits 


Prescription, & dispensing 


ee insert for addi- 
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endant 


IODIZED OIL 10% 


ADVERSE REACTIONS: No side effects 
have been reported in cystography. 
ADMINISTRATION AND DOSAGE: In- 
still 5 ml. into the bladder. Use in addi- 
tion to the aqueous contrast medium. X- 
rays are taken in erect and supine posi- 
tions. Normal voiding is allowed during 
first 24 hours. Avoid catheterizations. A 
24-hour followup film is used to deter- 
mine residual urine. See package insert 
for full details. 

SUPPLY: Box of four 5 cc. ampuls. For- 
merly available from E. Fougera & Co., 
Hicksville, New York 

CAUTION: Federal law prohibits. dis- 
pensing without prescription. 


VSAVAGE LABORATORIES, INC., 5222 ELM ST., HOUSTON, TEXAS 77036 


Studies show an average radiologist wastes a third 
his reading time shuffling, mounting and dismounting fil 
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hire 
you? 


Of course you would. You work hard. 
And you're good at it. 
Like most Americans. But, if all of us 
did just a little better, we'd 
wind up with better products, better 
services and even more pride 
in the work we do. 


America. It only works 
as well as we do. 


The National Commissicn on hi Washington, D. C, 

















People start pollution. 
People can stop it. 


Please send me a free copy of your guide. 





Name A 
Street 
City 
State Zip 
op Ne, 
á H Ad ES e 
‘Sune T Cl The Advertising Council 





Keep America Beautiful 
99 Park Avenue New York 10016 





WILLIAM B. SEAMAN, M.D. 


THE AMERICAN JOURNAL 


OF ROENTGENOLOGY 
RADIUM THERAPY AND 


NUCLEAR 


DECEMBER, 1973 


MEDICINE 


AT THIS POINT IN TIME* 
THE PRESIDENT'S ADDRESS, 1973 


By WILLIAM B. SEAMAN, M.D. 


NEW YORK, NEW YORK 


WISH I had the eloquence to adequately Wfcine. The following quotation seems ap- 


describe my appreciation for this honor 
of serving as President of the American 
Roentgen Ray Society, the oldest radiolog- 
ical society in North America. 

The members of this distinguished soci- 
ety have displayed their leadership, their 
dedication to the scientific and educational 
goals of radiology for almost three-quarters 
of a century. I have always cherished my 
membership in this group and thus feel 
doubly privileged for having been selected 
to serve as your president. 

Presidential addresses seem to either 
“point with pride” or “view with alarm.” 
On re-reading the addresses of some of my 
illustrious predecessors, I noted that some 
of the problems pointed out in the past are 
no longer with us. Radiology is now well rec- 
ognized as an established clinical specialty, 
recruitment of young physicians into radi- 
ology has been so successful that we may 
soon be faced with the problem of an excess. 
Other fears, voiced in the past, seem to be 
growing in intensity and complexity: for ex- 
ample, the socio-economic problem and the 
rapidly increasing role of the government 
and third parties in the practice of medi- 


propriate: 

“It was the best of times, it was the 
worst of times; it was the age of wisdom, it 
was the age of foolishness; it was the epoch 
of belief, it was the epoch of incredulity; it 
was the season of light, it was the season of 
darkness; it was the spring of hope, it was 
the winter of despair; we had everything 
before us, we had nothing before us.” 

These words, by Charles Dickens, his 
opening paragraph in a "Tale of Two 
Cities," were written to describe the vear 
775, but seem to have a certain relevance 
today. At this point in time, when we will 
soon be celebrating the seventy-fitth anni- 
versarv of the American. Roentgen Ray 
Society, it might be of interest to briefly 
glance back at where we have been, and 
then see if we can tell where we are going. 
Dr. Harold Reineke,! in his 1960 Presi- 
dential Address, included the following 
from Oliver Wendell Holmes, “I find that 
the great thing in the world is not so much 
where we stand as in what direction we are 
moving." 


! Reixekg, H. G. Whither bound? Am. J. Roenrcenon, RAD. 
THERAPY & NuctgaR Meo, 1960, $4, 809. 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, Quebec, September 2¢~288 
a i5 Es E PE $ Ka p t at 
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In March i« goo a small group of mid- 
western physicians met in St. Louis to 
organize the Roentgen Ray Society of the 
United States and to arrange the First 
Annual Meeting which was held at the 
Grand Central "ue in: i ew M ork 2 ity on 





150 persons iue and mu at 26 papers 
were on the program. Since we are meeting 
today in Montreal, it is worth noting that 
the name of the E was changed the 
next year to the Roentgen Society of Amer- 
ica in order to include Canadian phy siclans, 
and the second president of the Society was 
Dr. C. P. Girdwood of Montreal. Professor 
Girdwood was the first teacher of radiology 

at McGill University, and the first roent- 
genogram at the Rov al Victoria Hospital 
was made by him in September 1901. At 
the Fifth Annual Meeting, held in St. 
Louis, September 1904, eighteen new mem- 
bers were elected which swelled the mem. 
bership to 22g. 
eleven papers, 


a symposium on various 


aspects of radiotherapy and only four 
papers on diagnostic radiology. In one of 


the latter, Dr. Preston Hickey of Detroit, 
Michigan, attacked the problem of identi. 
fying the numerous fine white lines “‘rami- 
fying from both sides of the sternum,’ 
These had been considered to be beginning 
areas of consolidation, bronchial walls or 
interlobular pleura. Dr. Hickey, using 
autopsy and animal material, prov ed that 
thev were pulmonarv blood Vessels: 

How radiology has changed! In fact, the 
scope of radiology has been so broadened, 
that any definition of this specialty based 
upon x-rays is obsolete. The modern defi- 
nition of radiology should include new diag- 
nostic techniques utilizing svstems other 
than the x-ray tube and the conventional 
roentgenogram. The latter can be consid. 
ered as a system bv which the differential 
absorption of ionizing radiations by inter- 
nal structures can be displayed. Radiology 
should concern itself with displays of all 
types. Any signal which is differentially 
handled by various structures within the 
body and can be displayed in such a man- 
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lhe program consisted of 
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ner as to convey information about these 
structures, is properly within the range of 
diagnostic radiology. "Thus, in scanning 
procedures, although utilizing the emana- 
tions emitted from internally deposited 
radioactive isotopes, the same principles 
are utilized as for a conventional x-ray. The 
use of pulsed ultrasound and the detection 
of infrared radiation are also legitimately 
within the province of diagnostic radiology. 
The future will undoubtedly provide addi- 
tional techniques and it is even conceivable 
that the film recording system may be 
eliminated and information stored, sorted 
and retrieved utilizing computer tech- 
niques, 

Diagnostic ultrasound is an exciting new 
branch of radiology. I would like to empha- 
size that I do consider it a legitimate part of 
radiology and think all of the radiological 
societies, including the American College of 


Radiology, and the American Board of 
Radiology should formally and officially 


acknowledge and adopt this important new 
subspecialty. A refresher course on ultra- 
sound was given during last year’s annual 
meeting and another is scheduled for this 
meeting. Two papers on ultrasound are in- 
cluded in this year’s scientific program. 
Thus the American Roentgen Ray Society 


officially welcomes this new impor tant 
diagnostic modality into the radiologic 
family. 


This broadened scope of our specialty has 
not been an unmixed blessing. The prob- 
lems imposed by the development of radio- 
logic subspecialties and the fear of frag- 
mentation has been a recurrent theme 
echoed by many of my predecessors. Dr. 

C. Cook,’ in his Presidential A Address, 
entitled “In Union There is Strength” em- 
phasized the important unifying contribu- 
tions made by this Society at its annual 
MEE. 
not onlv 
era: to stay [us are DUE b. our con- 
tinued survival as a specialty. They have 
materially contributed to the strength of 


* Coox, J. C. In Union There Is Strength. Am. J. 
GENOL, Rap. THerapy & NUCLEAR Men, 


ROENT- 
1959, 707, 699. 
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our specialty. The recent appearance of 
national societies of gastrointestinal, uro- 
logic, skeletal, and chest radiology and 
ultrasound is an indication of the popular- 
itv of this trend. Indeed there is even an 
International Society of Otoradiology. One 
of the attractions of radiology to many, 
and which led to its selection as a career 
choice, ts its diversity and the fact that it 
involves almost every field of medicine. 
Radiologists in this group, which includes 
myself, are reluctant to confine their 
efforts to onlv a segment of this fascinating 
branch of medicine. Yet, I fervently be- 
lieve, that such subspecialization is essen- 
tial for the continued survival and growth 
of radiology. Radiology has become too 
large and too complex to be mastered by 
one person. If we are to avoid becoming 
technicians and continue our heritage as 
medical consultants, subspecialization must 
continue to grow. 

A number of prominent radiotherapists 
were queried as to the future of radiother- 
apy within the American Roentgen Ray 
Society. With the existence of two organi- 
zations devoted entirely to radiotherapy 
and cancer management in general, plus 
the Radiation Research Society and an 
active program of Radiotherapy at the 
Radiological Society of North America, it 
was the feeling of many radiotherapists 
that the American Roentgen Ray Society 
should devote itself completely to roentgen 
diagnosis. The radiologist who practices 
both diagnosis and therapy seems to be a 
waning species and diagnostic radiology is 
exploding in all directions, so that this may 
be sound practical advice. However, we 
are reluctant to give up this important 
segment of radiology, so before following 
their advice we have attempted to revive 
interest in radiotherapy at this meeting. 
We are indebted to Dr. Ralph Scott, 
Chairman of the Executive Council, for 
organizing a very fine radiotherapy pro- 
gram which will run concurrently with the 
Wednesday morning session in diagnosis. 
However, “In Union There is Strength” 
according to Dr. Cook. Not only political 
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strength, a point not to be underempha- 
sized in today's milieu of pressure groups, 
professional unions and ever increasing 
governmental controls, but intellectual and 
scientific strength. How do we maintain 
this union in face of ever increasing sub- 
specialtv groups? We are pleased that the 
Societv of Pediatric Radiology. continues 
to meet in conjunction with this Society 
and permits evervone to attend a portion of 
their meeting. Perhaps other subspecialty 
groups should be encouraged to do like. 
wise. Ís this a trend that should be pursued 
still further? Should we develop a federa- 
tion of radiological societies that meet con- 
secutively or even concurrently and let 
registrants freely attend anv program that 
attracts their fancy? This idea is now being 
carried out, and with some success, bv soci- 
eties Interested in the gastrointestinal tract. 
Or should we heed the advice of the thera- 
pists and become a society whose interests 
are limited to general diagnostic radiologv? 

One of the vital issues of the dav in medi- 
cine is the problem of how to cope with the 
spate of new developments in medicine. 
How do physicians remain competent and 
keep abreast of these explosive additions to 
medical knowledge. The American Roent- 
gen Ray Society has alwavs been a leader 
in postgraduate education. Indeed, article 
2 of the Constitution of the Roentgen 
Society of the United States adopted in 
1900 states "The object of this Society 
shall be the advancement of the knowledge 
of practical x-ray work and allied arts and 
sciences: the promotion of this branch of 
surgerv and medical science, svstematic 
original research, the uniformity of support 
to the inventive talent." The scientific pro- 
gram of the annual meeting represents an 
important annual event in radiological edu- 
cation. 

Another important advance in continu- 
ing education was pioneered by this Society 
in 1939, when Dr. B. R. Kirklin, during the 
presidency of Dr. E. L. Jenkinson, intro- 
duced the instructional courses. I would 
like to pay tribute to Dr. Harold Peterson, 
Director of the Instructional Course Pro- 
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gram, for his manv vears of service in this 
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important area of education and most of 


all, to all the teachers of these courses for 
their magnificent contributions to medical 
education, This vear, £8 courses are being 
offered, a limit imposed more by the phys- 
ical restrictions of the meeting place than 
demand. I don't know whether our stu- 
dents or horses are drinking at this foun- 
tain but Į think we're at least making them 
thirsty. Where is our future direction in 
this segment of our activity? Should we con- 
tinue to expand? Are we competing with 
the universities? Is there a need for integra- 
tion and svstematization of postgraduate 
courses on a national basis? We look to the 
membership for guidance. 

| would be remiss if I didn't mention a 
most important contribution of the Àmer- 
ican Roentgen Rav Society to postgraduate 
education: The American Journal of Roent- 
genology, Radium Therapy and Nuclear 
Medicine, and its very able editor and past 
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president, Dr. Traian Leucutia to whom 
we are all indebted for his many vears of 
dedication and skillful editorship. 

What other changes are desirable to 
enable the American Roentgen Rav Society 
to maintain its position as a prestigious, 
honored organization? 

Last year President Dunbar appointed a 
committee with Dr. James Martin as 
Chairman, to review the entire structure of 
the Society, and its activities, including the 
annual meeting. This committee has been 
working verv hard and its recommenda- 
tions will be seriously considered. Anv sug- 
gestions from members and guests will be 
warmly received. 

The closing sentence of Lewis Mumford’s 
book, “The Transformation of Man," is 
“Every goal man reaches provides a new 
starting point, and the sum of man's davs 
is Just a beginning." What new goals 
should this Society, soon to be 75 vears old, 
be striving for? 
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SPLENIC AND HEPATIC EVALUATION DURING 
INFUSION NEPHROTOMOGRAPHY* 


A POTE: 





By PHILIP M. HATFIELD, M.D.,t and RICHARD C. 


MASSACHUSETTS 


BOSTON, 


N 1970 we reported on the urographic 

evaluation of 6o patients with polv- 
cystic disease of the kidnevs and liver.* In 
t of these 60 cases, liver cvsts were mani- 
tested as lucent defects during the total 
bodv opacification stage of infusion nephro- 
tomographv. 

Since that time, we have encountered an 
additional 3 instances in which extrarenal 
cysts were clearly delineated by high dose 
infusion urographv. This report sum- 
marizes these 4 cases, and the techniques 
utilized in demonstrating extrarenal cysts 
during infusion nephrotomography. 


REPORT OF CASES 


CasE 1. This ṣọ year old diabetic male with a 
paroxysmal sinus arrhythmia and a permanent 
demand pacemaker was admitted with recur- 
rent syncopal episodes. The admission chest 
roentgenogram revealed an unsuspected lung 
mass in the right upper lobe, and the preopera- 
tive intravenous urogram an unsuspected lu- 
cent left upper quadrant mass, 
renal origin” (Fig. 1). A thick walled cystic 
splenic mass was subsequently demonstrated 
by infusion nephrotomography (Fig. 2) and 
later confirmed by celiac arteriography (Fig. 
3, £ and B). An inoperab le poorly differenti- 
ated squamous cell carcinoma of the lung was 
found at thoracotomy. The patient received 
palliative irradiation postoperatively. He re- 
mains alive with multiple skeletal metastases 1 
vear after exploration. 


Case ir. This z7 year old male with known 
polycystic kidneys was admitted with an acute 
poc pom THE fu bou x al 


pu 


neys ~ a fee due that sale not be an 


* p 


"probably of 


‘TIAL SOURCE OF CONSIDERABLE DIAGNOSTIC INFORMATION 


PFISTER, M.D. 


but percussed 10 em. below the costal margin. 
Blood urea nitrogen (BUN) 117 mg. per cent, 
creatinine 4.3 mg. per cent, uric acid 11.8 mg. 
per cent, calcium 8.7 mg. per cent, phosphorus 
4.6 mg. per cent, total bilirubin o.2 mg. per 
cent, alkaline phosphatase 1.7 units, SGOT 80, 
prothrombin time 12.9 min. (control 12.5 min.), 
albumin/globulin 3.6/2.2 gm. per cent, and 
cephalin flocculation 1+ at 24 hours, 2+ 
45 hours. Infusion nephrotomograms demon- 
strated bilateral 20X12 em. polycystic kidneys 
and multiple intrahepatic lucencies character- 
istic of polycystic disease of the liver (Fig. 4). 
The patient recovered from his myocardial 
infarction, but expired 18 months later from a 
cardiac arrhythmia. Postmortem examination 
was not performed. 





Case su. This 63 year old female with known 
polycystic disease of the kidneys and liver was 
admitted with progressive renal failure, severe 
nocturnal muscle cramps, anemia, and exhaus- 
tion. Both kidneys were enlarged and nodular 
to palpation. The liver was thought to be en- 
larged clinically, although the liver edge could 
not be telt. BUN 74 mg. per cent, creatinine 
8.4 mg. per cent, calcium 7.6 mg. per cent, 
phosphorus 5.3 mg. per cent, alkaline Mus 
tase 2.6 units, SGOT 11, and albumin/globulin 
4.2/2.2 gm. per cent. Infusion nephrotomo- 
grams demonstrated bilateral polycystic kid- 
neys, the right measuring 20X13 cm. and the 
left 17X11 cm. and multiple hepatic cysts 
(Fig. 5). The patient responded to a low protein 
diet and conservative measures, but died at 
home 8 months later of progressive renal fail- 
ure. Postmortem examination was not per- 
formed. 


Case 1v. This 69 year old female with known 
polycystic kidneys was admitted with paroxys- 
mal atrial fibrillation and chronic renal failure. 
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l'1G. 1. Case 1. Intravenous pyelogram (IVP) shows 
lucent mass (arrows), displacing the collecting sys- 
tems of the left kidney superiorly. 


The kidneys were enlarged to palpation and the 
liver edge was felt 3 fingerbreadths below the 
costal margin. BUN 63 mg. per cent, creatinine 
5.8 mg. per cent, uric acid 8.1 mg. per cent, total 
bilirubin 0.2 mg. per cent, alkaline phosphatase 
17.6 units, SGOT 30, prothrombin time 13.5 





liG. 2. Case 1. Infusion nephrotomogram shows ex- 


trarenal mass (arrows), displacing the left collect- 
Ing system superiorly. 
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Celiac arteriograms. (4) Arterial 
phase. Superior displacement of the splenic artery 
by a large lucent mass arising from the inferior 
portion of the spleen. (5) Capillary phase. Thick 
walled lucent mass arising from the inferior por- 
tion of the spleen. 


Fic. 3. Case 1. 


min. (control 12.5 min.), and albumin/globulin 
4.3/3.4 gm. per cent. Infusion nephrotomo- 
grams demonstrated enlarged (20 cm.) poly- 
cystic kidneys and multiple liver cysts (Fig. 
6), confirmed by technetium ggm sulfur colloid 
liver scan (Fig. 7). The patient remained stable 
at her last clinic visit, 5 months after discharge. 


DISCUSSION 


Since Evans’ introduction of nephro- 
tomography in 1924? and the modification 
by Schencker et a/.,!° utilizing the drip in- 
fusion technique, high | dose infusion 
nephrotomography has become a widely 
accepted technique for localizing and dif- 
ferentiating intrarenal masses. O’Connor 
and Neuhauser? first utilized total body 
opacification to distinguish renal from 
extrarenal masses in infants. They re- 
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FIG. 4. Case rr. Anteroposterior infusion tomogram 
of the liver demonstrating multiple lucent liver 
cysts (arrows) during the total body opacification 
stage. 


ported 2 extrarenal masses that were clearly 
defined by high dose urography—a cavern- 
ous hemangioma of the liver and a large 
cystic intestinal duplication. In a subse- 
quent report from Boston Children’s Hos- 
pital, Griscom? emphasized that total body 
opacification is invaluable in differentiating 
abdominal masses in infants, and suggested 
that the diagnosis of ovarian, hepatic, 
mesenteric, and choledochal cysts greater 
than 5 cm. in diameter can often be estab- 
lished by high dose urographv. However, 
he noted that "the phenomenon (total 
body opacification) is more useful in in- 
fants and voung children than in adults, 
because scatter from large volumes of tis- 
sue will often obliterate the relatively 
slight differences in opacity, because chil- 
dren's lesions are relatively larger, and be- 
cause relatively larger volumes of contrast 
material can be used routinely." 


liG. 5. Case 111. Anteroposterior infusion tomogram 
of the liver demonstrating multiple lucent liver 
cysts (arrows) during the total body opacification 
stage. 


Although the method has not been rou- 
tinely applied in adults, our experience 
suggests that it 1s applicable, and often 
vields useful diagnostic information, given 
meticulous attention to technical detail 





Fic. 6. Case tv. Right posterior oblique projection 
of the liver, "demonstrating multiple lucent cysts 
(arrows) during the total body opacification stage. 
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C sulfur colloid liver scan, 





FIG. Case 1v. Tc?9m 

anterior view, demonstrating multiple hepatic 
lucencies characteristic of polvcystic disease of the 
liver. 


and a careful search for extrarenal lucencies 
during each and every infusion urogram." 

lo date, only 7 extrarenal masses, de- 
tected during infusion. urographv, have 
been reported in adults. A splenic cyst was 
visualized by infusion urography in 1966; 
and a malignant retroperitoneal mesen- 
chymoma in 1968." [n a recent review of 
cystic disease of the kidnevs, Elkin and 
Bernstein! published a roentgenogram ob- 
tained during the total body opacification 
stage, demonstrating multiple liver cysts in 
a patient with polycystic disease of the 
kidnevs and liver. 

However, the potential of the method 
has only recently been recognized. Mitty 
and Shapira’ have succeeded in demon- 
strating extrarenal masses in adults on 4 
occasions by infusion urography—a peri- 
adrenal lymphatic cyst, a liver cyst, a 
liver abscess, and a hypovascular splenic 
metastasis. 

The method is straightforward and re- 
quires little modification of the standard 
infusion nephrotomographic techniques.’ 
Three hundred ml. of contrast medium 
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(Hypaque 25, Reno-M-DIP) are infused 
through a No. 17 needle in an antecubital 
vein. It should take no more than 4 minutes 
to infuse the entire 300 ml. If the pre- 
packaged tubing provided with the con- 
trast medium will not permit this rapid an 
infusion, standard blood infusion tubing 
should be substituted. Anteroposterior 
tomograms of the abdomen are obtained 
(10X12 inch films), including the liver and 
spleen as well as the kidnevs. Scout sec- 
tions determine the appropriate tomo- 
graphic levels. Usually 5 or 6 sections, be- 
tween § and 12 cm. from the tabletop, 
sufhce. Tomograms are obtained halfway 
through the infusion when total body 
opacification becomes intense. If extrarenal 
pathology is suspected, but not clearly de- 
fined, tomograms may be repeated at the 
end of the infusion, as may appropriate 
oblique or lateral views. Tomograms of the 
spleen in the left lateral projection mav be 
particularly helpful in demonstrating 
splenic cysts. Zonography is the method 
of choice in nephrotomography, although 
linear tomography suffices if zonography 
is not available.’ 

In conclusion, it is clear that both hepa- 
tic and splenic cysts in adults may be 
visualized during the total body opacifica- 
tion stage of infusion urography. The 
lucencies produced by avascular splenic 
and hepatic lesions may be subtle. How- 
ever, meticulous technique and multiple 
views in the oblique and/or lateral pro- 
jection(s), will clearly demonstrate extra- 
renal cystic lesions, and extend the diag- 
nostic vield of the nephrotomographic ex- 
amination. In so far as the method is safe, 
and effective, it merits, and no doubt will 
gain, wide acceptance in the diagnosis of 
cystic lesions of the liver and spleen. 


SUMMARY 


The diagnosis of avascular cystic lesions 
of the liver and spleen in adults may be 
established by high dose infusion nephro- 
tomography. 

Three instances in which multiple cvsts 
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of the liver were demonstrated bv infusion 
nephrotomography, and 1: in which an 
avascular splenic lesion was clearly de- 
fined, and the techniques for visualizing 
such lesions are discussed. 


Richard C. Pfister, M.D. 
Department of Diagnostic Radiology 
Massachusetts General Hospital 
Boston, Massachusetts 02114 
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RATIONALE AND USE OF VASODILATED EXCRETORY 
UROGRAPHY IN SCREENING FOR RENOVASCULAR 
HYPERTENSION* 


By GERALD L. 


OMAHA, 


( VER the last few vears there has been 
a dramatic increase in medical con- 


cern about the diagnosis and treatment of 


hypertension. The Veterans Administra- 
tion Cooperative Studies??? have convine- 
ingly rre the potential benefits 
to be realized bv effective antihvpertensive 
treatments. However, clinical investiga- 
tions continue to reveal subgroups of hy- 
pertensives for whom unique therapies may 
be indicated; 7.e., propanolol for high renin 
essential hypertension, spironolactone for 
low renin essential hypertension,’ and sur- 
gery for renovascular hypertension.!® So- 
phisticated diagnostic tests are frequently 
necessary to cull these subgroups from 
among the millions of known hyperten- 
sives. There may be as many as § million 
hypertensives in the United States alone 
who have surgically curable secondary 
hypertension. 

Were dollars and diagnostic resources 
unlimited, each hypertensive might rea- 
sonably be given an extensive diagnostic 
evaluation. This is an unattainable objec- 
tive in that the number of hypertensives 
may approach 20-30 million Americans. 
Screening tests must of necessity be em- 
ployed. Since the evidence suggests it is the 
lowering of blood pressure that is benefi- 
cial, why not use medical therapy for 
screening and work-up the medical fail- 
ures? Due to the large numbers of patients 
involved, this approach has much to 
recommend it. However, life-long drug 
treatment of an essentially asymptomatic 
disease 1s quite difficult to achieve and not 
inexpensive. To the extent that medical 


WOLE, 


NEBRASKA 


M.D., Pa.D.} 


therapy is ineffective, patients with sur- 
gically curable hypertension are subject to 
needless risk. 

In his role as a diagnostic consultant, the 
radiologist most frequently faces this un- 
certain situation in the form of a request 
for a “hypertensive IVP.” It is safe to 
assume that the referring phvsician wishes 
to know if the patient has renal hy perten- 
sion. There are many forms of renal dis- 
ease responsible for hvpertension.* The 
anatomic information available from an 
excretory urogram frequently provides im- 
portant information in the differential diag- 
nosis. However, an examination with even 
minor risk should not be performed unless 
the result could influence therapy for the 
patient. The ideal screening test for reno- 
vascular hypertension must identify pa- 
tients who do not have surgically correct- 
able renovascular hypertension as well as 
those who may. 

We have previously reported, in prelimi- 
nary form,** that Vasodilated Excretory 
Urography (VEU) provided a more ac- 
curate reflection of the true renal hemo- 
dynamic state than the hypertensive intra- 
venous pyelogram (IVP). The purpose of 
this report is to extend those observations 
and to discuss the renal physiology which 
makes VEU the best screening test pres- 
ently available. 


INFORMATION AVAILABLE FROM 
EXCRETORY UROGRAPHY 
The presence of a significant renal hemo- 
dynamic defect is suspected during excre- 
tory urography from either a difference in 


* From the University of Nebraska Medical Center, Omaha, Nebraska. 
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renal size or a disparitv in contrast medium 
excretion. Renal length is usually measured 
on the preliminary film (the least discrim- 
inant in the entire studv), but may be mea- 
sured at any time. On the other hand, con- 
trast medium excretion is considered to be 
a variable, where timing ts crucial? Actu- 
allv both renal size and contrast medium 
excretion are physiologic variables. Before 
diagnostic significance can be accorded 
either, one should understand the physio- 
logic basis for the "standard ideas" of de- 
layed appearance, delayed hyperconcen- 
tration, spidering, etc. 

Disparity in pelvocalvceal opacification 
following bolus injections of contrast media 
and positive split function tests are as- 
sumed to result from excessive reabsorp- 
tion of water in the affected kidney.!0*! 
Since diatrizoate and 1othalamate salts are, 
for the purposes of rapid-sequence urog- 
raphy, distributed and excreted like inulin,” 
it is tempting to believe that contrast 
media excretions may provide the same 
information as inulin concentration in split 
function testing. 

There are several reasons for suggesting 
that the physiologic processes at work dur- 
ing bolus excretory urography may be 
more complex. First, split function tests 
are performed under clearance conditions, 
and renal physiologists have vigorous ob- 
jections to interpreting any renal clear- 
ances obtained under rapidly changing cir- 
cumstances.?! Most pertinent to the condi- 
tions of excretory urography is the normal 
heterogeneity of nephron lengths. Short 
nephrons will excrete substances such as 
inulin and contrast material more quickly 
than long nephrons. The magnitude of this 
phenomenon, known as nephron delay 
time, can be appreciated following bolus 
injection of inulin in normal man. Only 1 
per cent of the resulting immediate glomer- 
ular filtrate reaches the bladder in 1 min- 
ute. Longer nephrons are slower, so that 
21 per cent of the initial filtrate requires 4 
minutes to reach the bladder.’ For contrast 
media, the phenomenon is clearly revealed 
in that peak excreted contrast concentra- 


Vasodilated Excretory Urography 


693 


tions are reached at 15-30 minutes, whereas 
the peak filtered concentrations are achieved 
within the first circulation time.*? Thus 
the earliest opacification of the pelvocalye- 
eal system is accomplished by only a frac- 
tion of the nephrons of that kidney. The 
only effective compensation for nephron 
delav is constant plasma concentration so 
that each filtered volume starts with the 
same composition. The influence of hemo- 
dynamic factors in nephron delay time is 
unknown. 

A second important difference exists be- 
tween measured inulin concentrations and 
subjective estimates of pelvocalyceal opaci- 
fication. Significant differences in inulin 
concentration range from 100-500 per 
cent." Density of pelvocalyceal opacifica- 
tion depends upon the amount (volume 
times concentration), rather than concen- 
tration alone.’ In addition, 2-4 fold differ- 
ences In urine concentrations of contrast 
material may be impossible to distinguish 
at urography.” 

Thirdly, mannitol, an osmotic diuretic, 
tends to eliminate the differences 1n inulin 
concentrations in positive split function 
tests." 'The contrast agents are very similar 
to mannitol in their hemodynamic and 
diuretic effects upon the kidnev. 

The physiologic conditions are consider- 
ablv more stable in the later films ot the 
study when plasma concentrations of 
contrast media are falling less rapidly and 
the stressful stimuli attending the bolus 
injection have waned. One might expect 
delayed hyperconcentration to reflect the 
excessive tubular reabsorption caused by a 
significant stenosis. In fact, delaved hyper- 
concentration is considerably less discrimi- 
nant than delayed appearance time.!?? 

In view of these considerations, one won- 
ders how a disparity in contrast medium 
excretion can ever accurately reflect the 
hemodynamic lesion. Yet, contrast dis- 
parities do indicate the presence or absence 
of significant stenosis with an accuracy well 
beyond chance expectations. It seems pos- 
sible that the vasodilator properties of 
intravenous contrast agents enhance the 
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excretion rate from the kidney with normal 
vasodilator reserve and are not as effec- 
tively diuretic in the presence of significant 
stenosis. Earley and Friedler" have shown 
that vasodilator diuresis due to acetyl- 
choline can be significantly diminished by 
aortic coarctation. 


MATERIAL AND METHOD 


This report is based on 250 VEUS per- 
formed on hypertensive patients referred 
to the Radiology Department for a "hyper- 
tensive IVP." They were routinely pre- 
pared for urography by overnight dehydra- 
tion, cathartics, and clear liquid diet. Fol- 
lowing the preliminary roentgenogram, 
so ml. of conray 400* was injected into the 
antecubital vein within 20-30 seconds. 
Subsequent roentgenograms were taken at 
1, 2, 3, 5, 8, and 15 minutes. Following the 
3 minute film, 50 mg. of ethacrynic acid 
(edecrin, Merck Sharp and Dohme) was 
injected intravenously over a period of 1-2 
minutes. About one-third of the patients 
noted pain at the injection site, probably 
due to the low pH of the diuretic solution. 
The painful response lasted less than 2 
minutes. Because of the rapid diuresis after 
ethacrynic acid (ECA), it was found neces- 
sary to infuse a solution of so ml. conray 
400 in 200 ml. of saline by intravenous drip 
to maintain renal silhouette visibility. 
Renal silhouettes, using the medial tangent 
method, were outlined with a wax pencil 
directly on the resulting roentgenograms 
and their areas determined with a compen- 
sating polar planimeter. 


RESULTS 
I. MEASUREMENTS OF RENAL SIZE 


The first prerequisite for performing an 
experiment is to determine if the param- 
eters of interest can be reproducibly mea- 
sured. Many radiologists are dubious that 
renal size changes of the order reported 
here can be accurately detected. On the 
contrary, when the renal silhouettes are 


*Sodium iothalamate, Mallinckrodt Pharmaceuticals, St 
Louis, Missouri. 
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visible, very accurate measurements can be 
made. Thus, Klatte ef al. estimated an 
error in length of 1.2 per cent and width 
2.4 per cent on independent measurements 
by 3 observers. Vuorinen and Wegelius® 
achieved a highly significant difference in 
renal length times width before and after 
mild osmotic diuresis (glucose) when the 
average difference was only 2.4 cm.?, or 
about 3 per cent. 

Actual measurement of silhouette area is 
inherently more accurate than length times 
width because of the marked increase in 
the number of decision points. The corre- 
lation between silhouette area, length, 
width, and length times width for 40 roent- 
genograms is shown in Table 1. Of course, 
no method can accurately measure poorly 
defined silhouettes. The earliest film follow- 
ing contrast medium injection had to be 
used for minimum size in 41 kidneys in the 
250 studies because preliminary renal 
shadows could not be identified with confi- 
dence, even in retrospect. 


2. THE NORMAL RESPONSE 


Figure 1 reflects the time course of a 
typical VEU response in a hypertensive 
patient with a normal arteriogram and no 
lateralization of renins. The transient de- 
crease In renal size with the painful re- 
sponse to ECA is seen at § minutes. The 
normalized response for 200 patients with 
the presumptive diagnosis of essential 
hypertension is depicted in Figure 2. The 
2, $ (no pain), and 15 minute areas are 
al different from the preliminary area 
(p «.oor). 

Any agent that effectively decreases 
renal resistance without causing systemic 
pressure (the distending force) to fall 
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CORRELATION OF SILHOUETTE AREA WITH 
LINEAR MEASUREMENTS OF RENAL SIZE 


Correlation Coefficient 
Length Width Length Width 


Area .65 .$1 .83 
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Vasodilated Urogram 


lia. 1. Typical size changes during the vasodilated 
excretory urography (VEU) protocol in a hyper- 
tensive patient with no arterial stenosis. Right 
renal response 1s represented by the solid line, left 
renal response by the dotted line. 


would cause renal size to increase. The re- 
sponse to ECA is not specific since the 
average size increase with contrast agents 
is highly significant. However, our experi- 
ence with the earlv renal swelling associ- 
ated with the contrast bolus shows it to be 
diagnostically less reliable than the more 
potent and longer lasting ECA response. 
Nausea, pain, cardiovascular changes, and 
psychic stress appear to cause the un- 
changed or even decreased renal sizes seen 


In the absence of these stimuli, renal size 
increases an average of about Io per cent 
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1205 
Percent of 
preliminary 
silhouette 
size 
1105 
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15 Min 


Pre 2 Min 5 Mia 


lic. 2. Average response in 200 hypertensive pa- 
tients with essential hypertension. The preliminary 
renal size is normalized to equal 100 per cent. Each 


bar represents the mean per cent of preliminary 
size t: 2 S. E. M. 


the first 2 minutes. When delineation of 
renal shadows is inadequate on the prelimi- 
nary film, the earliest possible adequate 
nephrogram should be used instead. For the 
reasons above, one must accept the possi- 
bilitv of a spurious baseline reading, but, on 
the average, the following corrections can 
be used: 30 seconds-—2 per cent; 1 minute-- 
5 per cent. Not infrequently, maximal vaso- 
dilatation is realized with contrast media 
and the 15 minute silhouettes are not 
much larger than at 2 minutes. 

We consider that a size increase (max- 
imum/preliminary X 100). greater than 10 
per cent reflects adequate vasodilator re- 
serve and, therefore, normal renal hemo- 
dynamics. The validity of this result ts 
shown in Tables 11 and m. A positive 
arteriogram is defined as the presence of an 
anatomic stenosis Measuring 30 per cent or 
greater. A significant stenosis would re- 
quire lateralization of renins (ratio of 1.4 or 
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PER CENT AREA INCREASE VERSUS LENGTH AND CONTRAST DISPARITY FOR 290 EXAMINATIONS? 





Area Increase 
(individual kidneys) 


Length Difference 
(examinations) 


1. Greater than 10 per cent 


n= 415/489 12/250 
2. Less than § per cent 
n= 37/489 14/33 
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Contrast Disparity 
(examinations) 


Renin Lateralization 
(examinations) 


Positive Árteriogram 
(individual kidneys) 


* Size increases not measurable for 11 kidneys; 37 kidneys increased £-10 per cent. See text for further detail, 
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ACCURACY OF DIAGNOSTIC PREDICTION OF SIGNIFICANT 
STENOSIS BASED ON PER CENT SIZE INCREASE 





False 


Pru False 
le Panty ee 
Positive Negative 
. Normal VEU Saroa — o 
2. MNA A VEU 16/18 a7 18 — 


greater) in addition to the anatomic steno- 
sis. Minor urographic signs were not in- 
cluded in this assessment. As evident in 
Table 11, 4 kidneys had a normal size in- 
crease in the presence of stenosis that did 
not result in lateralization of renins. 

In this series, size increases of 5-10 per 
cent were measured in 37 kidneys. For 32 
of these, renal size was not assessable on the 
preliminary film. The uncertainties of pre- 
liminary size make these responses non- 
diagnostic. For the remaining 5 kidneys, 3 
had roentgenographic evidence of pvelo- 
nephritis and 1 patient had biopsy-proven 
diabetic glomerulosclerosis. 


3. PATIENTS WITH SIGNIFICANT STENOSIS 


Table 11 shows that 37 kidnevs tailed to 
increase bv § per cent. Arteriography and 
selective renins were obtained in 20 of the 
orginal 33 patients. Accuracy assessments 
are based on these 20 patients. Length dif- 
ferences were measured on the preliminary 
film. The methods included a shortened 

rapid-sequence protocol, and contrast dis- 
parities were assessed only on the films 
prior to ECA since the influence of this 
loop diuretic on contrast medium washout 
in the presence of significant stenosis is 
unknown. Thus the accuracy comparison 
of VEU versus rapid-sequence is not com- 
pletely fair to the proponents of the latter. 

The typical responses seen for patients 
with unilateral stenosis or bilateral stenosis 
are demonstrated in Figures 3 and 4, re- 
spectively. None of the 4 patients with 
bilateral blunted responses were detect- 
able bv urographic criteria. Only 2 patients 
were studied by arteriographv and their 
renins did not lateralize. 
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muscular dysplasia. Previous work-up includes 3 
normal [VPs and 3 normal split function tests. 
She is markedly improved 8 months after renal 
by-pass grafting. 


It is difhcult to know what criteria to use 
as a standard of comparison to determine 
the "accuracv" of the diagnosis short of 
surgical cure. All 4 patients with unilateral 
stenosis treated surgically have had an 
excellent response, although the average 
tollow-up is less than a year. The agreement 
of VEU with arteriography and selective 
renal vein renin ratios for unilateral steno- 
sis only is as follows: 


diagnostic modal- 
presence of a sig- 


. In 14 patients all 3 « 
ities indicated the | 
nificant stenosis. 

b. Twice, the abnormal VEU was associ- 
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Fic. 4. The VEU response seen with bilateral sig- 


aut stenosis. The patient had had 2 negative 
IVPs before this study led to confirmatorv 
arteriography. 
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ated with normal renin and arterio- 
graphic studies. 

c. On 2 occasions, the arteriogram was 
normal but renins lateralized to the 
side predicted by the VEU, 


For the latter, small vessel disease would 
explain the apparently normal arterio- 
gram. Including these 2 studies as true 
positives in Table mm is debatable, since 
biopsy confirmation has not been possible. 
For all patients, the agreement of VEU pre- 
dictions with other tests performed in the 
same patient is depicted in Figure s. 


4. THE MECHANISM OF THE RESPONSE 


In our preliminary report, we speculated 
that local regulatory mechanisms might de- 
crease renal resistance as a compensatory 
response to renal arterial stenosis. The con- 
cept that a vasodilator reserve characteris- 
tic for each organ determines the degree of 
stenosis that is significant for the organ has 
been considered elsewhere.? Since vaso- 
dilator reserve is minimal for the kidney, 
stenoses near $0 per cent suffice to reduce 
resting renal blood flow, whereas g5 per 
cent stenosis may be required for skeletal 
muscle arteries. 

In a series of dog experiments, we have 
examined the correlation of several renal 
parameters with renal size, either with or 
without induced renal arterial stenosis. 
These results can be summarized as fol- 
lows: 

a. The intravenous administration of 
clinical doses of contrast media causes a 
decrease in measured renal resistance of 
approximately 25 per cent in nembutal 
anesthetized dogs. The characteristic renal 
vasoconstriction seen with arteriographic 
doses is not demonstrated? Infusions of 
contrast material into the renal artery 
cause renal vasodilatation throughout in- 
fusions lasting as long as 15 minutes. 

b. Clinical doses of contrast media and 
ethacrynic acid increase renal size, sub- 
capsular pressure” and urine volume, with- 
out significantly affecting glomerular filtra- 
tion rate. 
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Percent Normal 


1 Percent Abnormal 
100 80 60 40 20 | 
f 


1. Normal VEU 20 40 60 80 100 


length Difference 
Contrast Disparity 
Arteriogram 


Renin Loteratization 


Il. Abnormal VEU 
length Difference 
Contrast Disparity 
Arteriogram 


Renin Loteralization 





Fic. §. Concordance of diagnostic tests with normal 
and abnormal VEU. This is a graphical summary 
of the data from Table ir. Note that the predic- 
tions from dynamic changes in renal size are in 
much better agreement with the abnormal arterio- 
grams and selective renal vein renins than are 
length difference or contrast disparity. 


c. Increasing vascular stenosis progres- 
sively decreases vasodilator response by the 
kidney. As dilator reserve is lost, the usual 
increase in renal size is proportionately at- 
tenuated, the subcapsular pressure rise 
with contrast media and ethacrynic acid is 
markedly diminished, and diuretic response 
to either agent is blunted. 


DISCUSSION 

The results of our clinical and laboratorv 
work support the investigations of Swann 
who first commented upon the "erectile" 
nature of the kidney.9??9? The kidney is 
composed of 3 very distensible compart- 
ments: vascular, tubular, and interstitial. 
The relative pressure within each compart- 
ment strongly determines its volume. The 
distending pressure comes from the svs- 
temic circulation, while the several resis- 
tances in the kidney determine the extent 
to which any given distending pressure is 
transmitted. These resistances are subject 
to nervous, humoral, drug, and local regula- 
tory influences and thus renal size is a dv- 
namic variable. 

The observations that renal size reflects 
the state of renal vessels can be traced to 
Starling.” Any stimulus that causes hypo- 
tension or a strong sympathetic discharge 
raising renal resistance can be expected to 
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cause rapid decreases that can be as large 
as 40-50 per cent.^!*? The rapid decrease 
in renal size in response to pain reflects the 
characteristic increase jn renal resistance 
seen in the so-called "defense reaction. ™? 

Increases in renal size have generally 
been recorded with agents that cause renal 
vasodilatation | and/or diuresis.” 29.33,36,37 
Vuorinen and Wegelius? appear to have 
first suggested that drugs might induce 
changes in renal size. Whether local vaso- 
dilatation associated with inflammatory 
processes or transplant rejection explains 
the transient increases in renal size seen 
with the oliguria of the glomer ulonephrides, 
acute tubular necrosis, or transplant rejec- 
tions?! remains to be seen. 

Our clinical application of induced 
changes in renal size is critically dependent 
upon those changes being large enough for 
accurate detection and their dependence 
upon hemodynamic events that occur prin- 
cipally on the arterial side. Actual measure- 
ment of renal volume? may be more sensi- 
tive than the silhouette area described 
herein. However, for screening purposes, 
satisfactory accuracy seems possible from 
single plane estimates of renal size. 

lhe concepts of vasodilator reserve de- 
serve more consideration in evaluating the 
significance of arterial pathologv, since a 
functional rather than anatomic interpreta- 
tion is obtained. By applying these pre- 
cepts, the significant anatomic stenosis for 
the kidney is approximately so per cent. It 
is also at this level that the rapid-sequence 
IVP tends to become more frequently posi- 
tive.! 

The use of VEU has both theoretic and 
practical advantages over rapid-sequence 
studies as the screening test for hyperten- 
sives. The theoretic advantages of the dy- 
namic test include: (1) the ability to detect 
bilateral circulatory defects; (2) only le- 
sions significant enough to cause almost 
total loss of vasodilator reserve are de- 
tected, whether large or small vessel dis- 
ease 1s responsible; and (3) some idea of 
vasodilator reserve in the contralateral kid- 
ney 1s obtained. 
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Many authors have noted that surgical 
results can be strongly dependent on the 
circulatory state of the ‘ onal kidney. 
In regard to the latter, we are intrigued by 
the observation that patients in whom con- 
tralateral renal vasodilatation occurred 
during trimethaphan hypotension were 
surgically curable by nephrectomy, whereas 
no patient who tailed to show vasodilata- 
tion was benefited by nephrectomy.” The 
analogy to dynamic testing of vasodilator 
reserve is obvious. 

The practical advantages include the 
superior accuracy and considerable econ- 
omy. Fewer expensive hospital work-ups 
are initiated for false positive studies. The 
test itself results in a halving of roentgeno- 
grams taken and a similar reduction of 
technician time 

The following protocol is recommended 
for routine use: 


t. Bowel cleansing with cathartics and 
clear liquid diet. 
Nothing by mouth for 8-12 hours. 
3. Obtain. preliminary roentgenogram, 
determine if the silhouettes of both 
kidneys are visible 
a. if not, plan to obtain a coned roent- 
genogram of kidneys 30 seconds 
after contrast medium bolus injec- 
tion. 
4. Inject intravenous contrast medium 
bolus in the usual amounts. 
Obtain 5 and to minute full field 
roentgenograms without compression 
to define the anatomy of the kidneys, 
pelves, ureters, and bladder.t 
6. After satisfactory delineation of uro- 
graphic aspects of the studv, inject 
so mg. ECA (or 40 mg. furosemide, 
Lasix) intravenously along with a 
dilute contrast medium infusion (ap- 
proximately 5 mg./ml. iothalamate) 
to maintain the nephrogram. 


t3 


FY 
* 


f Others may prefer their cwn routine procedure for demon- 
strating urinary tract morphology, Flexibility is desirable and 
possible with one constraint, The combination of contrast agent 
and ethacrynic diuresis makes it increasingly difficult to main- 
tain a satisfactory nephrogram if step 6 is delayed much beyond 
1G minutes, 
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7. Obtain coned film of kidneys 10 min- 
utes after vasodilator injection. 
Estimate observed renal silhouette 
increase by planimetry, or length 
times width, on films from Steps 3 
and 7. 


VEU is still recommended only as a 
screening test and must be followed by ar- 
teriographv, selective renal vein renins, 
and/or split function testing prior to sur- 
gery. Our experience with the normal VEU 
response in patients with incidental stenosis 
is too sparse to be definitive. Interestingly 
enough, Dorph and Otigaard? have recently 


8. 


confirmed both the increased accuracy of 


dynamic size changes over contrast dis- 
parity and the normal size increase with in- 
significant stenosis on a retrospective anal- 
vsis of several hundred urea-washout 
studies. Since hypertonic urea is both a 
good renal vasodilator and a fair diuretic, 
the search for better screening tests has 
come full circle. Hopefully, the physiologic 
bases of such tests are better understood 
from more recent research. 


SUMMARY 


The use of dynamic increases in renal 


size as determined by the technique of 


vasodilated excretory-urography (VEU) is 
compared with modified rapid-sequence py- 
elography in a series of 250 hypertensives. 

The physiologic constraints of contrast 
disparities in screening for significant renal 
arterial stenosis are discussed. 

Normal and abnormal responses to VEU 
are defined as well as laboratory evidence 
that renal size and renal hemodynamic 
states are closely linked. Thus, changes in 
renal size elicited by vasodilators can be 
used to assess renal vasodilator reserve 


and, thereby, the presence or absence of 


significant stenosis. Size changes are shown 
to be more accurate than contrast or length 
disparities. 

None of the kidneys that increased by 1o 
per cent or more had significant stenosis; 
all of the kidneys with significant stenosis 
increased by § per cent or less. 
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The use of VEU has many advantages in 
screening. hypertensives for renovascular 
hypertension that is potentially curable. 


Department of Radiology 

University of Nebraska Medical Center 
42nd and Dewey Avenue 

Omaha, Nebraska 68105 
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DIRECT MAGNIFICATION INTRAVENOUS 
PYELOGRAPHY IN THE EVALUATION OF 
MEDULLARY SPONGE KIDNEY* 


By DAVID B. HAYT, LOUIS A. PEREZ, CHARLES J. BLATT, and KUO L. LEE 


BRONX, NEW YORK 


NC sponge kidney is a well 
4 known pathologic entity today with 
an over-all incidence of about 0.5 per cent 
identifiable on excretory urography. It is 
Important to differentiate the lesion from 
more serious entities such as renal papillary 
necrosis, renal cystic disease with con- 
genital hepatic fibrosis, medullary cystic 
disease, and diseases causing nephrocalcino- 
sis. In addition, the entity of medullary 
sponge kidney itself is of clinical signifi 
cance in that patients may be stone formers 
or show evidence of hematuria. The identi- 
fication of patients with medullary sponge 
kidney, therefore, is of more than academic 
interest. In 1963 Palubinskas! demon- 
strated that the range of dilated tubules ex- 
tended from obvious roentgenographically 
identifiable ectatic tubules to those which 
could not be differentiated from a so-called 
pyramidal blush, which mav be related to 
the increased concentration of contrast 
material in the renal pyramids, particularly 
with higher doses of newer excretory uro- 
graphic agents. He showed that consider- 
able uncertainty arose among many radiol- 
ogists in the identification of those cases 
having a minimal degree of ectasia. In in- 
dividual patients there was, however, a 
range of ectasia from roentgenographically 
obvious medullary sponge kidney to an ap- 
pearance indistinguishable from a pyra- 
midal blush from calvx to calyx within the 
same kidney. Pathologic confirmation dem- 
onstrated that at least some patients with a 
so-called pyramidal blush do have a more 
benign form of renal tubular ectasia. 
During the past 2 vears at Misericordia 
and Fordham Hospitals, we have attempted 
to utilize direct magnification roentgeno- 
graphy and other techniques to extend the 


range of roentgenographically identifiable 
tubular dilatation in frank cases of medul- 
lary sponge kidney, and in those cases ex- 
hibiting a so-called pyramidal blush. 
METHOD 

After identification of a case of suspected 
medullary sponge kidney on initial excre- 
tory urographv, a repeat study was per- 
formed on another day utilizing direct mag- 
nification roentgenographv. The initial 
magnification technique consisted of 1,821 
direct magnification roentgenography uti- 
lizing a 0.3 mm. focal spot high speed 
roentgenographic tube, 3 phase generator, 
roo ma. and approximately 80 kv., with an 
air gap for reduction of secondary radia- 
tion, Standard cassettes containing Du- 
Pont Hi Speed screens, and DuPont Hi 
Plus screens, and vacuum enforced rapid 
flm changer cassettes containing DuPont 
Hi Speed and Radelin STF screens were 
used for recording. Initially it was thought 
that infusion intravenous pvelography, or 
high dose urographv with 100 cc. of 76 per 
cent methvlglucamine diatrizoate, would 
produce better visualization of the ectatic 
tubules. This proved disappointing, since It 
resulted in greater renal pyramidal and 
parenchymal opacification thereby decreas- 
ing the contrast between ectatic tubules 
and the renal parenchymal background in 
known cases, Ultimately, our standard dose 
of £o ec. of 60 per cent methylglucamine 
diatrizoate, or so ce. of 50 per cent sodium 
diatrizoate became the dose emploved, and 
proved satisfactory. The results were still 
not optimal because the contrast between 
small dilated tubules and the remainder of 
the renal pyramids is not great, particularlv 
in heavy patients. 


* From the Departments of Radiology, Misericordia Hospital Medical Center and Fordham Hospital Afhliation, Bronx, New York. 
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Since direct magnification roentgeno- 
graphy at a 1.8:1 magnification factor 
(considered optimal for a 0.3 mm. focal 
spot), and 100 cm. target film distance does 
not result in absorption of all scattered 
radiation utilizing the 2 gap technique, in 
later cases an 8:1 or 6:1, 103 line grid was 
added. 

The final technique consisted of DuPont 
Hi Plus screens and a 6:1 grid for films 
collimated to the size of each kidney, fol- 
lowed by coned postage stamp size fields of 
individual pyramids utilizing air gap tech- 
nique only, 

Several patients were also tomographed 
to determine whether tomographv of the 
renal pyramids added any additional in- 
formation, 

At one institution, Misericordia Hospi- 

tal, High Speed screens are utilized, and at 

the other, Fordham Hospital, Par Speed 
screens are utilized for ordinary intra- 
venous urography. A comparison of identi- 
hable ectatic tubules on studies made with 
each of these techniques was evaluated in 
comparison to the tomographic studies and 
magnification technique, 


RESULTS 


Individually dilated tubules in the renal 

pyramids were definitely more easily identi- 
hable on intravenous urograms made with 

Par Speed screens than with High Speed 
screens, Linear tomograms of ordinary FS tie 
travenous urography and infusion nephro- 
tomograms with a precision tomographic 
unit did not result in identification of anv 
greater number of individually dilated 
tubules than intravenous urograms ob. 
tained with Par Speed screens. 

Results with direct magnification intra. 
venous urography were initially disap- 
pointing because of the inadequate con- 
trast due to the high dose urographic tech- 
niques first employed, and the lack of con- 
trast inherent in short object-film air gap 
magnification roentgenography of an en- 
tire kidney. 
contrast material to that used in ordinary 
intravenous urography and the addition of 
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a grid to the direct magnification technique 
resulted in increased contrast in the renal 
pyramids, and identification. of greater 
numbers of individually dilated tubules 
than could be identified initially. 

Finally, the use of DuPont Hi Plus 
screens with films coned to the size of a 
postage stamp with air gap alone, resulted 
in the best definition and contrast. There 
was definite demonstration of individually 
dilated tubules in patients showing only a 

“pyramidal blush" in specific renal pyr- 
amids, and in several patients who had 
obvious roentgenographically identifiable 
medullary sponge kidney in other renal 
pyramids. 

Several cases have also been encountered 
in which all renal pyramids showed only a 

“pyramidal blush” on conventional films, 
and magnification studies revealed in- 
dividually dilated tubules, 


DISCUSSION 


The identification and differentia] di- 
agnosis of medullary sponge kidnev has 
prognostic and some therapeutic signifi. 
cance. [t is possible to differentiate this 
entity from renal papillary necrosis, renal 
cystic disease with associated congenital 
hepatic fibrosis, and medullary cystic dis- 
ease, by age, history, blood urea nitrogen 
level, intravenous drography: etc. 

The S0- called “benign renal tubular 
ectasia” may progress to the symptomatic 
form, and is difficult to distinguish from a 
normal pyramidal opacification (Fig. 1). 

While our SUE initially were disap- 
pointing because of a number of incorrect 
assumptions as to the best method of in- 
creasing the contrast between the dilated 
tubules and the remainder of the renal 
pyramids, the more recent cases demon- 
strate that it is possible to identify addi- 
tional renal pyramids containing dilated 
tubules by this method, and early cases of 
medullary sponge kidney which cannot 
otherwise be differentiated from a py- 
ramidal blush. 

Obviously, it will not be possible to dif- 
ferentiate all ca ses of "benign renal tubular 


Vor. 119, No. 4 





Fic. 1. Intravenous pyelogram shows a dense blush 
in the renal pyramids. No discrete, individually 
dilated tubules are visible. 


ectasis" from “pyramidal blush" in the 
foreseeable future. However, 3 and 4 times 
magnification roentgenographic techniques 
for abdominal roentgenography are now in 
the experimental state. The key to further 
differentiation between the 2 above de- 
scribed entities will be a technical one: how 
to achieve maximum contrast at maximum 
magnification; 7.e., how to keep the effec- 
tive focal spot size small, the tube loading 
not excessive, and the kilovoltage low 
enough and the field size small enough that 
air gap technique can be utilized as the 
sole means of reducing scattered radiation. 
The problem of spurious resolution due to 
interference from a fixed grid when dealing 
with structures as small as minimally di- 
lated tubules mandates that the grid be 
removed, and air gap technique be em- 
ployed at magnifications greater than 2:1. 
Cold cathode needle emission. tubes mav 
have some place in investigation of this 
problem, in that we are dealing with rapid 
serial roentgenography. 

Theoptimal quantity of intravenous con- 
trast media to differentiate between di- 
lated and nondilated tubules also has not 
been investigated thoroughly. 

Despite improvements in this technique 
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Fig. 2. A coned roentgenogram of the lower pole col- 
lecting system of the right kidney utilizing direct 
magnification shows the presence of discrete, in- 
dividually dilated tubules characteristic of medul- 
lary sponge kidney. 


(Fig. 2), it is doubtful that we will be able 
to demonstrate that all pyramidal blushes 
represent a benign form of renal tubular 
ectasla. 


CONCLUSIONS 


1. Individually dilated tubules in renal 
pyramids which show only a so-called 
pyramidal blush in patients with roent- 
genographically obvious medullary sponge 
kidney, can be demonstrated by direct 
magnification intravenous urography. 

2. This technique also leads to positive 
identification of patients with medullary 
sponge kidney not identifiable by conven- 
tional means. 

3. With the universally available 0.3 
mm. focal spot magnification tubes, the 
best technique appears to be a combination 
of air gap and DuPont Hi Plus screens at a 
[.8:1 magnification ratio, keeping the field 
size to 2.5X2.5 cm. at the skin entrance 
surface, with only a moderate amount of 
intravenous urographic contrast material 
introduced for optimal results. 

4. Improvements in magnification tech- 
nique in the near future will further dif- 
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ferentiate between benign forms of renal 
tubular ectasia and a so-called pyramidal 
blush if the latter is a true entity at all. It 
Is doubtful, however, that this differentia- 
tion can be made in all cases despite foresee- 
able technical improvements. 


David B. Hayt, M.D. 

Department of Radiology 
Misericordia Hospital Medical Center 
and Fordham Hospital Affiliation 

600 East 233rd Street 
Bronx, New York 10466 
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UROGRAPHIC ANALYSIS OF THE DEVELOPMENT 
OF POLYCYSTIC KIDNEY DISEASE* 
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OLYCYSTIC kidney disease has been 
variously analyzed and characterized. 
The work of Osathanondh and Potter"? has 
been central in the discussion of this entity 
since the publication of their paper based 
on microdissection. It 1s now commonly 
accepted that their Type 3 is the cystic dis- 
ease of the kidney which is described 
polycystic kidney disease. Cysts of the 
liver, and less commonly pancreatic, pul- 
monary and splenic cysts are associated. 
Hypertension and intracranial aneurysms 
are another aspect often leading to early 
death before an attained age of approxi- 
mately 60. Analvsis of these kidnevs has 
usually demonstrated absence of the p papil- 
lae, abnormalities of the calyces, and dilata- 
tions of any of several portions of the 
nephron. This is distinguished from their 
Type 1 renal cystic disease with hyper- 
plasia of the interstitial aspects of the kid- 
nev found in infantile polycystic disease." 
The disease process is apparently latent 
for many vears and then becomes manifest 
in renal parenchyma which has developed 
and functioned normally. The cyst forma- 
tion usually occurs synchronously and 
proceeds at approximately the same rate. 
The increase in renal size generally takes 
place before there is functional destruction, 


and uremia is identified in 38 per cent of 


the patients within 10 years of the first 
identified symptom.! It is impossible to 
tell who will have a more benign course, 
although there may be a certain familial 
uniformity in the course of the disease. 
The complications of polycystic disease 
are a frequent cause for the establishment 
of the diagnosis. This is particularly true of 
hypertension. Calculi are identified in 11 to 
14 per cent of the patients, with urinary 
tract infection occurring in one-third to 


one-half of the patients. ^ The hematuria 
that is a common complication of poly- 
cvstic kidnev disease may be initiated by 
exercise, urinary tract Infection, trauma or 
the calculi present. It can be entirely 
spontaneous and be gross, painless hema- 
turia or microscopic. Pain can result from 
hemorrh lage into one or more of the cysts. 
Renal carcinoma can arise in association 
with polycystic kidney disease, but it is a 
rare occurrence and will not be clinically 
suspected until surgical exploration or at 
autopsy. [t might be demonstrated, how- 
ever, by angiography as suggested by Mc- 
Farland e£ al? Angiography is also of use 
in the diagnosis of polycystic kidney dis- 
ease when other methods have fatled.*:!° 

Unilateral polycystic kidney disease is 
an extremely rare occurrence; however, 
this may happen when there is agenesis of 
the contralateral kidney or incomplete de- 
velopment probably due to a unilateral 
renal insult in early life, such as infection 
or obstruction. This last will often be called 
“hypoplasia,” as in the report of Oppen- 
heimer and Narins.7 There have been 
several descriptions of unilateral poly- 
cystic disease as well which have, on further 
study, been demonstrated to be simply uni- 
lateral manifestations of a bilateral dis- 
ease, Several of these patients have had 
nephrectomy with subsequent develop- 
ment of the polycystic elements in the op- 
posite kidney which at surgery had ap- 
peared grossly to be normal in size, shape 
and general appearance.? 


MATERIAL AND METHOD 


The purpose of this study was to see if 
changes in renal size on serial urography 
had any correlation with the clinical mani- 
festations of polycystic kidney disease. To 


* From the Department of Radiology, The Clinic Center, Cleveland Clinic, Cleveland, Ohio. 
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TABLE | 


POLYCYSTIC KIDNEY DISEASE DATA 








No. of Family ,,  . Hyper- Hema- 
... Uremia. AR Death ; 

Patients History tension turia 
Enlarged 9 4 6 8 2 4 

Minimal 

Enlargement 8 4 ; 5 O 5 
Not Enlarged 3 2 2 2 O I 
Total 20 IO 11 15 à 10 





this end our material of sog cases at the 
Cleveland Clinic was surveyed in order to 
select those cases in which there had been 
repeated examinations of the urinary tract 
so that com parisons could be made. Twenty 
patients with examinations separated from 
2 to 21 years were selected. A summation of 
this data is presented in Table 1. The 
changes in renal size were divided into 
three categories: no change; increase in 
length of 1 to 2 cm.; and increase in length 
of greater than 2 cm. (Fig. 1, 4 and B). 
DISCUSSION 
Three of the patients manifested no 
change in kidney size over a period of ob- 
servation ranging from 8 to 18 years. Two 
had renal failure and hypertension and 
had hematuria when first examined. The 
age at discovery ranged from 31 to 38 vears 
with the younger patient suite torti and 
the voungest of our observation for this 
entity. Surgically obtained biopsy proof of 
his disease was available and he has 
suffered retarded phvsical maturation. 
Eight patients had a small change in 
renal size over an observation period of 2 to 
II years with a range in age at identifica- 
tion of 24 to 44 years. Three of these pa- 
tients had manifested renal failure, whereas 
5 of them had hypertension. A similar 
number suffered gross hematuria. Two of 
these patients had surgical proof of their 
problem, with liver cysts identified in one. 
The g patients observed to have the 
greatest change in the size of their kidnevs 
during a period of observation varying from 
2 to 21 years had the highest percentage of 














Age at Diagnosis Observation Period 














Female Male i aep eee wr) 
Average Range Average Range 
S E 38.5 19-47 1I 2-21 
i. O 39.5 24-44 £.1 2-11 
: 26 3. 5-38 13 8-18 
:3 34.8 — 3.5747 9.7 2-21 





renal failure, hypertension, morbiditv and 
the mortality of 2 individuals during this 
period; 7 of these patients had surgical 
proof of hes disease with 2 identified to 
have liver cysts as well. 


. Typical example of change in renal size. 
(4) Urogram of 1965 shows bilateral kidney 


ic. 


length to be 13 cm. (B) Repeat urogram obtained 
4 years later igen renal length now to be 18 cm. 
This increase in size was paralleled 1 in this patient 
by an increase in the severity of the uremia, the 
hypertension and general debilitated state. 
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There are an enormous number of vari- 
ables implicit in a retrospective study of the 
type reported here and there are many 
allusions in the literature to the fact that 
the size of the cyst is in no way dependent 
on the age of the patient, and in many in- 
stances Is not a reflection of the severity of 
loss of renal function.? It has been ob- 
served earlier that there is an onset of the 
increase in the volume of the cyst before 
there is clinical evidence of functional im- 
pairment of the kidney.2 One might ob- 
serve pronounced distortion in the internal 
renal architecture on urography with rela- 
tively good kidney function or slight intra- 
renal changes and markedly diminished 
renal function. We would conclude from 
these previous studies that it is relatively 
dithcult to make an assessment of future 
status on the basis of a single observation 
and that each case must be treated in an 
individual fashion. The analysis of our 
data, however, would suggest that separated 
observations demonstrating an increase in 
the size of the cysts is a more ominous ob- 
servation than one of minimal or no change. 

The kidney that appears to be entirely 
normal on urography during the early 
phase of life does not reveal, by urographic 
means, the abnormal pathology or suggest 
the portent for the development of obvious 
polycystic kidney disease in later life. Some 
authors have speculated, on the basis of ex- 
perimental evidence demonstrating the 
production of characteristic polycystic kid- 
ney disease in fully mature rats by the 
chronic administration of diphenylamine, 
whether the disease might be due to a 
toxic, hereditary, metabolic defect which 
produces secondary changesin the kidney.*: 

We would agree with Hatfield and 
Pfister? that it is difficult to distinguish, in 
the presence of normal renal function, poly- 
cystic kidney disease from multiple simple 
retention cysts. The urographic appearance 
is helpful in this regard, however, as the 
cysts of polycystic kidney disease tend to 
be of uniform size and to cause an elonga- 
tion of the collecting system as well as an 
elongation of the longitudinal length of the 
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kidney itself. All of our patients had char- 
acteristic changes of polvevstic kidney 
disease on the urogram and the majority 
of them did have renal failure which would 
be unexpected in the multiple simple reten- 
tion cysts. 

The enlargement of the kidneys ascends 
in frequency with advancing age, occurring 
in only 11 per cent of the patients at age 35 
and at age so 1s observed in £5 per cent of 
patients. At age 65 the bilateral enlarge- 
ment occurs in 74 per cent of the patients. 

Higgins? has indicated that 75 per cent of 
polycystic kidney disease is undiagnosed 
ante mortem, Only 2 of our patients were 
asymptomatic at the time of diagnosis. All 
of the remaining had had signs of hema- 
turia, colic, urinary tract infection, or hy- 
pertension. The development of hyperten- 
sion with or without renal failure, however, 
generally results in shortening of life.’ It is 
for this reason that we would recommend 
the use of urography in the assessment of 
the hypertensive patient for the proper 
assignment of a diagnosis. It has been rec- 
ommended that infusion urography be 
used; however, it is our impression that the 
production of a nephrogram during the 
usual rapid injection, minute sequence 
filming used tor our hypertensive urograms 
Is quite sufficient to demonstrate the pres- 
ence of cysts which might not be of such a 
size as to be easily identifiable on the uro- 
graphic phase (Fig. 2, 44-C).^* 

Occasionally one may encounter an in- 
stance of a lesion that appears transitional 
between medullary sponge kidnev disease 
and polycystic disease.!! This suggests some 
relationship as proposed by Osathanondh 
and Potter.? The clinical separation and 
separate treatment of these two problems 
is rarely difficult, however. 

Aspiration biopsy of the cyst may reveal 
a clear serous fluid or one that is dark 
brown or yellowish-red following hemor- 
rhages.! The fluid can contain calcium de- 
posits, cholesterol or be viscid from inflam- 
mation. The customary criteria applied in 
distinguishing between cysts and tumors 
when aspirating simple serous cysts would 
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not apply in this situation and would be 
misleading, causing the examiner to diag- 
nose the presence of neoplasm.? 

It was the purpose of this investigation 


to determine if the urographer could 
identify some correlation between advanc- 
ing renal size and clinical complications. 
It is our conclusion that this is possible 
and that renal enlargement in separated 
urograms has a more ominous significance 
than no change or slight increase in size. 
This 1s consistent with the histologic mani- 
festations of polycystic kidnev disease in 
which the functioning parenchyma is dis- 
placed by a rather large number of tightly- 
packed cysts so that the cvstic volume 
eventually predominates over the solid 
parenchyma.’ 


SUMMARY 


Twenty patients with polycystic kidney 
disease of the adult type were studied as a 
result of available examinations over varv- 
ing periods of time. 
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Fic. 2. The advantages of the nephrographic phase 
are illustrated in this patient examined because of 
hypertension with no previous knowledge of poly- 
cystic kidney disease. (4) The preliminary exami- 
nation gives no hint of the underlying pathology. 
(B) The nephrogram clearly demonstrates the 
multiple cvsts surrounded by the opacified renal 
parenchyma. (C) The urographic phase provides 
much less tangible evidence of the nature of the 
parench ymal disease of these kidneys. 


Correlations were made between advanc- 
ing renal size and the presence of clinical 
complications. 

It was ascertained that an observed in- 
crease in renal size was in fact correlated 
with the severitv of the disease and could 
be used as an indicator of probable short- 
ened life expectancy. 


Anthony F. Lalli, M.D. 
Clinic Radiology 

The Clinic Center 

9500 Euclid Avenue 
Cleveland, Ohio 44106 
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ROENTGENOLOGIC TRIAD OF CONGENITAL 
MULTICYSTIC KIDNEY* 


By MYO M. KYAW, M.D.t 
SALT LAKE CITY, UTAH 





bo. GENITAL multicystic kidney is a 
4 dysplastic kidney, characterized by 
unilateral involvement and manifested 
roentgenographicallv as a nonfunctioning 
kidney. Pathologically, the normal renal 
tissues are completely replaced by a con- 
glomeration of various sized cysts. There 
is no identifiable renal parenchyma ac- 
counting for the nonfunction. The dysplas- 
tic renal disease is usually discovered in 
infancy or childhood and presents itself 
as an asymptomatic flank mass. It is the 
most common cause of an abdominal mass 
in infancy and furthermore, it is the most 
common manifestation of cvstic renal dis- 
ease in infants and children.67-? A few 
cases may persist into adult life, often dis- 
covered incidentally during the XM 
of other urologic problems.!? Doo 
Although the disease characteristically 
involves one kidney only, contrary to previ- 
ous belief, there 1s a significantly increased 
incidence of associated congenital ab- 
normalities in the contralateral kidnev and 
ureter, reported to occur 1n about 30 per 
cent of the cases.’ Early roentgenologic 
recognition and evaluation of this entity, 
therefore, is obviously important, not onlv 
in establishing the primarv diagnosis, but 
also to detect the associated abnormalities 
of the contralateral kidney. Appropriate 
corrective surgical procedures must be 
performed before the renal function of the 
only remaining kidney becomes com- 
promised. Even though congenital multi- 
cystic renal disease is pathologically dis- 
tinct, the urographic appearance is that of 
a nonfunctioning kidney, which cannot be 
readily differentiated from congenital uni- 
lateral hydronephrosis, Wilms’ tumor in 
children and renal cell carcinoma in adults, 
renal vein. thrombosis, renal artery oc- 
clusion, and xanthogranulomatous pyelo- 


nephritis. There are, however,characteristic 
distinguishing features of congenital multi- 
cystic kidney in various diagnostic roent- 
genologic procedures which make up the 
composite features for the roentgenologic 
triad of diagnostic findings. Differentiation 
of congenital multicystic kidney from other 
renal lesions which cause unilateral non- 
function is extremely important. The 
prognosis Js excellent in the case of an un- 
complicated congenital multievstic kidnev, 
which should not be mistakenly diagnosed 
as any of the other more serious renal dis- 
eases that are considered in the differential 
diagnosis. 

The purpose of this presentation is to 
emphasize the importance of roentgeno- 
logic recognition of this entity which can 
readilv be dau by employing a com- 
bination of 3 basic diagnostic roentgeno- 
logic uc to reveal the character- 
istic pathologic features of congenital 
multicystic renal disease. In this report, a 
survey of the literature on pathologic and 
clinical features is made and the diagnostic 
findings in 6 proven cases are presented to 
establish the pathologically correlated 
roentgenologic features of this entity. The 
roentgenologic triad thus created is di- 
agnostic. Awareness of these diagnostic fea- 
tures will help in making the correct 
diagnosis and prevent an unnecessary sur- 
gical intervention for this innocuous con- 
genital disorder with excellent prognosis, 
which is considered by far as the most 
common cause of abdominal masses in 
infancy. 


ROENTGENOLOGIC FEATURES 
PLAIN ROENTGENOGRAM AND INTRAVENOUS UROGRAM 


The preliminary survey roentgenogram 
of the abdomen usually shows a mass lesion 
in the region of the kidney on the involved 


* From the Department of Radiology, University of Utah Medical Center, Salt Lake City, Utah. 
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side, displacing the adjacent bowel loops 
(Fig. 1,7). It is very useful to obtain a 
lateral view of the abdomen, where the 
mass can be seen arising from the renal 
fossa posteriorly and extending anteriorly 
(Fig. 1B). The mass effect is character- 
istically seen in infants and children; it 
may also be seen in adults, but this finding 
is not always constant. In approximately 
27 per cent of the adult patients there are 
characteristic ovoid or ring-like densities, 
outlined by a thin peripheral shell of 
calcium in the region of the kidney (Fig. 
24; and 5.4).? Not uncommonly, there is 
more than one calcified ring-like density. 
The kidney shows no function in the 
intravenous urogram. There is usually 
compensatory hypertrophy of the remain- 
ing kidney (Fig. 25). If the disease is com- 
plicated by the association of other con- 
genital abnormalities of the contralateral 
kidney and ureter, the manifestations of 
the underlying anomaly may be seen in the 
intravenous urogram, The most common 
associated abnormality is hydronephrosis, 
either of the entire collecting svstem or 
localized to the renal pelvis and calyces due 
to ureteropelvic junction obstruction (Fig. 


35 and c D). 
RETROGRADE PYELOGRAM 


The ureter in the retrograde pyelogram 
is almost always atretic, especially in its 
proximal half. The appearance of such a 
ureter in the retrograde pyelogram is that 
of small caliber hypoplastic appearing 
ureter which ends blindly in its proximal 
portion (Fig. 4). There is no filling of the 
renal pelvis or calvces. When such an 
abrupt blind ending ureter is not recog- 
nized during retrograde pyelography and 
additional force is used in injecting the 
contrast medium, extravasation into the 
retroperitoneal space invariably occurs 
(Fig. £D). Such an incident is observed not 
infrequently, especially in adult patients 
(Cases 11 and m1). The appearance of the 
visualized portion of the ureter shows multi- 
ple pseudosacculations or pseudodiverticula 
(Fig. 2C; 4; and 64). According to one 
report! these pseudosacculations are simply 
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submucosal cyst formations, similar to 
von Brunn's epithelial cvsts of ureteritis 
cystica, which on gross inspection appear 
as polypoid nodulations in the lumen of the 
ureter. The presence of such pseudo- 
diverticula or pseudosaccules in the ureter 
in the retrograde pyelogram, when seen 
together with an atretic proximal ureter, is 
believed to be characteristic of a dysplastic 


kidney. 
ABDOMINAL AORTOGRAM 


Usually there is no identifiable renal 
artery and no collateral vessels on the af- 
fected side (Fig. 6B). At times, especially 
in infants and children, there may be a 
very hypoplastic thread-like artery, seen 
in the general location of the renal artery, 
but the vessel is so small that it cannot be 
positively identified (Fig. 1C). During the 
nephrographic phase there is no nephro- 
gram and no renal vein is seen during the 
venous phase of aortography (Fig. 1D; 
and 6C). In the presence of a flank mass or 
ovoid shells of thin calcifications in the 
region of the kidney, an absent renal artery 
without a nephrogram in the abdominal 
aortogram indicates a congenital multi- 
cystic kidney. This feature is believed to be 
diagnostic and it correlates well with the 
pathologic features. 


DISCUSSION 


Congenital multicystic renal disease was 
first described by Schwartz? in 1936 fol- 
lowing nephrectomy in a 7 month old in- 
fant. There were several names given to 
this entity which has led to much confu- 
sion 1n the literature; the disease is most 
frequently confused with true polycystic 
renal disease. Various synonyms include: 
unilateral multicystic disease; multicystic 
renal dysplasia; unilateral polycystic renal 
disease; polycystic renal disease with abun- 
dant stroma; renal dysplasia; hypoplastic 
multicystic kidney; and congenital uni- 
lateral multicystic kidney.*!? In 1955, 
Spence popularized this disease and 
classified it as a distinct entity, which is to 
be distinguished from polycystic kidney. A 
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Fic. 1. Case r. (4) Intravenous urogram in anteroposterior view reveals a large left flank mass displacing 
the gas-filled bowel loops. No renal function is present on the left side. (B) Lateral view shows the extent 
of the flank mass. (C) Abdominal aortogram (via indwelling umbilical arterial catheter). Arterial phase 
shows a large avascular left flank mass indenting and displacing the abdominal aorta to the right. The 
arrow indicates a probable thread-like hypoplastic renal artery. (D) Late nephrographic phase demonstrates 
the avascular mass, but there is no nephrogram and the renal vein on the left side is absent. 





Fic. 2. Case 11. (4) Close-up view of shell-like calcified rings seen on the plain roentgenogram. (B) Intra- 
venous urogram shows no renal function on the left side and compensatory hypertrophy of the right 


kidney. (C) Left retrograde pyelogram demonstrates atretic proximal ureter. Classical beaded appearing 
pseudosacculations of the distal ureter are seen. 





Fic. 3. Case m1. Intravenous urogram shows no func- 
tion of the right kidney, and hydronephrosis and 
hydroureter on the left side. 


cystic renal disease, is neither a familial 
nor an hereditary condition characterized 
by unilateral involvement. It is a con- 
genital lesion believed to have been ac- 
quired in utero and formed as a result of 
disturbed differentiation of nephrogenic 
tissues during the embryonal lite. The end 
result is disorganized renal parenchyma 
with persistence of mesonephric primitive 
renal tubules and maldeveloped glomeruli 
which are inappropriate for the functional 
requirements of the postnatal renal ap- 
paratus. It is important not to confuse 
congenital multicystic kidney with true 
polycystic kidney disease, because the 
former, especially when uncomplicated, 
has an excellent prognosis and the latter is 
a renal disease with a grave prognosis which 
is ultimately fatal. 

There are many theories for the etiology 
and pathogenesis, but none has been proved 
universally acceptable.?7 Regardless of 
the exact etiology, the important and prac- 
tical point we now know is that the con- 
genital multicystic kidney is a distinct 
clinicopathologic entity resulting from a 
congenital defect(s) due to fetal mal- 
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Fic. 4. Case tv. Left retrograde pyelogram shows 
atretic proximal portion and the characteristic 
pseudodiverticula or pseudosacculations in the 
patent segment of the ureter. 


development, not on an hereditary basis, 
and is characterized by unilateral involve- 
ment. 

Grossly, the congenital multicystic kid- 
ney consists of an innumerable number of 
varying sized cysts which are not connected 
internally, but are held together by loose 
connective tissues. The topographic ap- 
pearance of such a kidney is like that of a 
cluster of grapes. Calyces are absent and 
the ureter is almost always atretic in its 
proximal part or it may be entirely absent. 
Histologically, the cyst walls are lined by 
tall cuboidal epithelium and the cysts 
usually contain clear or pale yellow fluid. 
There is an abundant undifferentiated 
mesenchymal stroma amongst the cysts, 
which retains its embryonal primitive fea- 
tures. Foci of primitive cartilage and 
lymphoid tissues may be found. In general, 
normally developed parenchymal tissues 
cannot be identified, either grossly or 
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Fic. 5. Case v. (4) Close-up roentgenogram shows 3 or 4 ring-like calcified densities in the left flank. (B) In- 
travenous urogram demonstrates no function of the left kidney and a small right kidney with chronic 
pyelonephritis and hydronephrosis secondary to ureteropelvic function obstruction. (C) Left retrograde 
pyelogram shows patent distal ureter with some pseudodiverticular formations and atretic proximal 
ureter. (D) Extravasation from the atretic ureter when more pressure was used in injecting the contrast 
medium. 
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lic. 6. Case vr. (4) Right retrograde 
pyelogram | demonstrates atresia of 
proximal ureteric segment and patent 
distal portion with the characteristic 
pseudosacculations. (B) Abdominal 
aortogram, arterial phase, reveals no 
renal artery and no collateralization on 
the right side. (C) Nephrographic phase 
shows absent nephrogram and no renal 
vein on the right side. The left kidney is 
enlarged, but normal, indicating com- 
pensatory hypertrophy. 


histologically. The renal artery is almost 
always absent or, when present, is thread- 
like and so small that it cannot be ac- 
curately detected. The intrarenal vascula- 
ture is insignificant and disorganized.” 
Associated anomalies occur in the con- 
tralateral kidney in about 30 per cent of the 
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cases that Greene and his associates de- 


scribed.’ Among the various associated 
anomalies of the contralateral urinary tract 
are ureteropelvic junction obstruction, 
malrotation of the kidney and segmental 
ureteral disparity.’ 

The prognosis of congenital multicystic 
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kidney when uncomplicated is excellent. 
Males and females are equally affected and 
there is no predilection for the side of in- 
volvement. Urinalvsis and other pertinent 
laboratory studies are usually normal. 
Malignant transformation has not been 
reported nor have hypertension or other 
systemic diseases of renal origin been seen. 
The clinical data of the 6 proven cases of 
this series are listed in Table r. 

plastic kidney has been the treatment of 
choice. The main reason for surgical inter- 
vention is to confirm the clinically suspected 
diagnosis of congenital multicvstic kidnev, 
since the features of this entity and other 
more serious renal disorders can be essen- 
tially alike on clinical grounds and there 
has been no accurate means of diagnosing 
this entity short of surgery. All the avail- 
able published data document that there 
is no known evidence, indicating that such 
avascular dysplastic kidney per se, if left 
alone, causes harmful effects or complica- 
tions to the body. Since the main purpose 
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of surgically removing such a harmless 
anatomic structure has been to confirm the 
clinically suspected diagnosis, surgery may 
be avoided, if there is an accurate way of 
making the absolute diagnosis of this 
entity. 

By employing intravenous urography, 
retrograde pvelographv and abdominal 
aortography, an accurate roentgenologic 
diagnosis can be made, provided the com- 
bined positive features of congenital multi- 
cystic kidney are detected by these methods. 
Each of these methods detects only one 
pathologic manifestation of congenital mul- 
ticvstic renal disease and 1t is essential to 
utilize all 3 diagnostic disciplines to make 
the absolute positive diagnosis. The roent- 
genologic features of the diagnostic triad 
thus formed are pathognomonic for con- 
genital multicvstic renal disease (Table 11). 
A plain roentgenogram and intravenous 
urogram permit detection of the presence of 
renal function, a renal mass or the char- 
acteristic ring-like calcifications. A retro- 
grade pvelogram enables detection of the 


TABLE | 


CLINICAL DATA 


Age and Symptoms or Clinical 


Blood Pressure 


Urinalysis and 


Status of Contra- 


Pertinent Treatment 


Sex Diagnosis lateral Kidney 
5 Laboratory Data i 
l Newborn Palpable left abdominal Normotensive Normal Normal Nephrectomy 
mass 
H 33 Intermittent abdominal — Normotensive Normal Normal Nephrectomy 
pain for 4 months (sub- {compensatory 
sequently discovered to hypertrophy) 
have cholecystitis and 
cholelithiasis} 
HI Newborn. Palpable right lank mass Normotensive Normal Hydronephrosis and Nephrectomy 
hydroureter 
IV 44 Prostatitis Normotensive Microscopic Normal Nephrectomy 
hematuria (compensatory 
hypertrophy) 
\ Re Chronic pyelonephritis Hypertensive Pyuria, azotemia, Atrophie chronic pye- Bilateral nephrectomies 
and renal failure positive urine lonephritis; uretero- and allograft renal 
culture pelvic junction transplantation 
obstruction 
VI 48 Stress urinary in- Normotensive Normal Normal Nephrectomy 
continence (compensatory 
hypertrophy) 
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TaBLe H 
ROENTGENOLOGIC TRIAD OF CONGENITAL 
MULTICYSTIC RENAL DISEASE 





1. Unilateral nonfunctioning kidney on the excretory 
intravenous urogram with a flank mass or with 
shell-like calcifications on the plain roentgeno- 
gram 

. Absent or atretic proximal ureter on the retro- 

grade pyelogram 

Absent or hypoplastic renal artery, no collateral 

arterial supply and no nephrogram on the ab- 

dominal aortogram 


2 
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presence of an atretic ureter. The abdomi- 
nal aortogram reveals absence or hypo- 
plasia of the renal artery. Since a con- 
genital multicystic kidney by definition is 
a dysplastic kidney with no function, with 
an atretic or absent ureter, and with 
absent renal vasculature, these 3 diagnostic 
steps are tailored to bring out the specific 
functional and pathologic features char- 
acterizing congenital multicystic kidney. 
There is a group of renal lesions to be 
considered in the differential diagnosis, 
which present with unilateral nonfunction 
or nonvisualization of the kidney in the 
intravenous urogram, with or without an 
associated palpable flank mass. True poly- 
cystic kidney, although previously known 
to be confused with congenital multi- 
cystic kidney, 1s now more or less recog- 
nized as a bilateral renal disorder and, 
therefore, should not enter in the differ- 
ential diagnosis of a unilateral nonfunc- 
tioning kidney. There are several renal or 
perirenal lesions which may cause unilateral 
nonfunction of a kidnev. The most common 
among them, from the point of view of 
differential diagnosis, are: congenital uni- 
lateral hydronephrosis; Wilms’ tumor in 
children and renal cell carcinoma in adults; 
renal vein thrombosis; renal artery occlu- 
sion; xanthogranulomatous pyelonephritis; 
and renal agenesis. However, the diagnostic 
findings of the “roentgenologic triad" de- 
scribed in this report (Table 11) are present 
only in the congenital multicystic kidney, 
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so that the other renal lesions may be 
eliminated on this basis. 


SUMMARY 


Congenital multicystic kidney is the 
most common cause of an abdominal mass 
in infancy, The disease mav persist into the 
adult lite and be incidentally discovered. 
Although it became a distinct pathologic 
entity in 1955, clinical and roentgenologic 
diagnosis of a congenital multicystic kidney 
could not be made with certainty. This is 
because the diagnostic features consisting 
of a unilateral nonfunctioning kidney with 
or without a palpable flank mass are also 
observed in Wilms’ tumor in children and 
renal cell carcinoma in adults, congenital 
unilateral hydronephrosis, renal vein throm- 
bosis, renal artery occlusion, renal xantho- 
granulomatous pyelonephritis and renal 
agenesis. In view of lack of a diagnostic 
procedure to make an accurate diagnosis, 
these patients have been subjected to 
surgical exploration to confirm the clinical 
suspicion of congenital multicvstic kidney, 
so as to make certain that one is not dealing 
with the more serious or malignant renal 
diseases considered in the differential 
diagnosis. 

Roentgenologic detection of pathologi- 
cally correlated diagnostic features can be 
made bv emploving the intravenous uro- 
gram, retrograde pvelogram, and abdomi- 
nal aortogram, in combination. These pro- 
cedures bring out selectively functional and 
pathologic features of congenital multi- 
cystic kidney. The diagnostic features 
each procedure displavs complement the 
other two, to establish the pathognomonic 
triad of roentgenologic signs for congenital 
multicvstic renal disease which is outlined 
in Table i. 

These diagnostic procedures not only 
make the primary diagnosis of congenital 
multicystic kidney possible, but also reveal 
the nature of the underlying congenital 
anomaly of the contralateral urinary tract, 
which occurs in 30 per cent of these pa- 
tients. Consequently, appropriate thera- 
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peutic measures may be undertaken to 
prevent deterioration of the only function- 
ing kidney. 

Emphasis is placed on the roentgeno- 
logic recognition and an awareness of the 
nature and significance of this innocuous 
renal lesion which, when left alone, is not 
known to be harmful to the body. It one is 
cognizant of the diagnostic value ot the 
roentgenologic triad described in this re- 
report, an accurate diagnosis can be made 
and consequently surgical intervention for 
exploration can be averted. This is im- 
portant since congenital multicystic kidney 
is the most common cause of abdominal 
masses 1n children. 


Department of Radiology 
University of Utah Medical Center 
Salt Lake City, Utah 94112 
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ANTEGRADE PYELOGRAPHY IN A HORSESHOE 
KIDNEY* 


By E. W. L. FLETCHER az4 M. G. W. KETTLEWELL 


OXFORD, ENGLAND 


JA TEGRADE pvelography is a well 
proven method of demonstrating the 
urinary collecting system when excretory 
urography fails to do so and when retro- 
grade pyelography cannot be performed. 
We have recently performed this exami- 
nation on the nonfunctioning side of a 
horseshoe kidnev. 


REPORT OF A CASE 


A 72 year old man was admitted so the Rad- 
cliffe Infirmary with 6 weeks painless hema- 
turia followed by 2 days right loin pain and pro- 
fuse hematuria. On examination, a firm smooth 
mass was felt to the right of the umbilicus. 

Excretory urography was performed on 
March 26, 1973 and this showed a normally 
functioning left side of a horseshoe kidney, 
while the right side was non functioning and had 
a poor nephrogram (Fig. 1). A neoplasm of the 
right part of the kidney was suspected and 
selective angiography of the 2 left and 3 right 
renal arteries was performed on April 4, 197%; 
which showed small right renal arteries with 
narrow stretched branches around a medially 
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HG. 1. Excretory urogram shows the normal left half 
and the nonfunctioning right half of the horseshoe 
kidney. 








l'1G. 2. Selective angiogram of one of the right renal 
arteries. The arteries are small and splayed around 
the hydronephrosis. 


situated cystic area (Fig. 2). These appearances 
were interpreted as being due to hydronephro- 
sis and right ureteric catheterization prior to 
retrograde pyelography was attempted. Cath- 
eterization of the ureter was unsuccessful and 
theretore antegrade pyelography was pertormed 
on April 4, 1973 to show the site of obstruction. 

The patient was placed in a prone position 
and fluoroscopy showed the right side of the 
horseshoe kidney was to the right of Ls verte- 
bral body. This site was marked on the skin of 
the patient’s back and local anesthetic was in- 
jected. A 20 gauge Harris lumbar puncture 
needle 12 cm. long was directed anteriorly 
through the patient’s back. This needle was too 
short, and a No. 16 end-hole translumbar 
aortogram needle was introduced to a depth of 
14 cm. before changed blood mixed with urine 


“From the Departments of Radiology and surgery, The Radcliffe Infirmary, Oxford, England. 
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was encountered. An amount of 200 ml. of this 
fluid was removed before 120 ml. of Urografin 
6o* was injected. Straight and oblique roent- 
genograms showed dilated calyces and renal 
pelvis but, although the upper ureter was 
shown, the site of obstruction was not demon- 
strated. The needle was removed and the pa- 
tient stood erect while posteroanterior and 
oblique roentgenograms were made. These 
showed occlusion of the right ureter approxi- 
mately 4 cm. from the pelvi-ureteric junction, 
with a small tail of contrast material extending 
further down the ureter (Fig. 3), and the diag- 
nosis of neoplasm of the ureter was made. 

A neoplasm of the ureter below the isthmus 
of the horseshoe kidney with gross right hydro- 
nephrosis was found at operation. The hydro- 
nephrotic right half of the horseshoe kidney 
and the neoplastic ureter were removed. Histol- 
ogy revealed an invasive transitional cell carci- 


* Schering A. G., Berlin. 





lic. 3. Antegrade pyelogram. The patient is erect 
and in an oblique position to show the ureteric ob- 
struction with the 'tail' of contrast medium ex- 
tending into the ureteric neoplasm. 
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noma of the ureter and obstructive hydrone- 
phrosis of the right half of the kidney. 


DISCUSSION 


Antegrade pyelography was easily per- 
formed on this horseshoe kidney but with a 
few small modifications of the normal pro- 
cedure. The calvces and pelvis of the horse- 
shoe kidney lie lower, more medially and 
more anteriorly than those of the normally 
situated kidnev. The needle has to traverse 
the thick muscles of the back and the full 
thickness of the kidney before reaching the 
collecting system and this requires a needle 
approximately 16 cm. long. In addition, the 
transverse process of the fifth lumbar 
vertebra lies over the calvces and pelvis of 
the horseshoe kidney, and makes puncture 
of the collecting system more difficult. 
When the needle was in the patient's kid- 
nev it did not move with respiration and it 
was difficult to be sure when the renal sub- 
stance had been entered. No complica- 
tions of the procedure were encountered. 


SUMMARY 


Antegrade pvelography was performed 
on the nonfunctioning side of a horseshoe 
kidnev and revealed the site and nature of 
the obstruction of the collecting system. 


E. W. L. Fletcher, M.D. 
Department of Radiology 
The United Oxford Hospitals 
The Radcliffe Infirmary 
Oxford, England 


We would like to thank Mr. J. C. Smith 
for allowing us to present this patient, and 
the Medical Illustration Department of the 
Radcliffe Infirmary for the illustrations. 
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RENAL SIZE IN VARIOUS NEPHROPATHIES* 


By RONALD M. BOYD, M.D., LINDA WARREN, M.D., and DAVID G. GARROW, MLB, 


VANCOUVER, B.C., CANADA 





RE TAL size is one parameter in assessing 
renal disease roentgenologically. The 
causes of bilateral renal enlargement with 
minimal or no pelvicalyceal distortion are 
shown in Table 1. 

Two vears ago one of the authors per- 
formed renal arteriography on a patient 
clinically suspected of having polycystic 
disease. The excretory urogram revealed bi- 
lateral enlarged kidneys with no other ap- 
parent abnormality. The arteriogram (Fig. 
1) confirmed the very large kidneys with no 
evidence of intrarenal cvsts, and no distor- 
tion of the renal arteries or pelvicalvceal 
system. As the diagnosis was still uncer- 
tain, the patient subsequently had a renal 
biopsv revealing lobular glomerulonephritis. 

This case initiated a retrospective and 
prospective study of renal size in patients 
who had renal biopsies revealing one of the 
following entities: 


1. Latent glomerulonephritis 

2. Lobular glomerulonephritis 

3. Lipoid nephrosis 

4. Membranoproliferative 
nephritis and 

5. Membranous glomerulonephritis. 


glomerulo- 


‘These pathologic conditions consitute a 
group of diseases which have recently been 
more precisely defined primarily with the 


Tapke I 


CAUSES OF BILATERAL RENAL ENLARGEMENT 
WITH MINIMAL OR NO PELVICALYCEAL 
DISTORTION? *6,8710127H 


. Acute glomerulonephritis 

. Lymphomas, leukemia, SLE 

. Polvcystic disease 

. Bilateral renal vein thromboses 

. Rarely—amyloidosis, sickle cell disease, sarcoid- 
osis 
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Fic. 1. Selective renal arteriogram of a 25 year old 
male showing grosslv enlarged kidney with no 
arterial distortion. 


aid of electron microscopy and immuno- 
fluorescent staining.’ A thorough search of 
the literature failed to reveal any previous 
radiographic study of renal size in these 
conditions. 


METHOD 


The clinical findings of the 68 patients 
studied ranged from no symptoms to the 
occasional full blown nephrotic syndrome. 
Most of our patients presented with a 
minor degree of urinary abnormality such 
as proteinuria or hematuria. All of the pa- 
tients had a percutaneous renal biopsy 
within a week of excretory urographv. 

E.xcretory urograms were made using a 
40 inch target film distance. Preliminary 
roentgenograms or early excretory supine 
urograms were used whenever possible to 
minimize the effect of compliance. Mea- 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., October 3-6, 1972. 
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surements were made independentlv by the 
3 authors using the method of Simon" 
(Fig. 2). The length of each kidney was de- 
termined in its longest axis. The height of 
the 2nd lumbar vertebral body was mea- 
sured including. the L2-L3 disk. These 
latter measurements were made at the 
posterior margins of the vertebral bodies. 
The ratio of the renal size divided by L2 
plus the disk of L2-L3 was calculated. The 
normal mean in adults for this ratio is 
4.8 30.27. 

For example, the patient in Figure 3 had 
grossly enlarged kidneys on excretory 
urography. Of incidental note are the 
changes of old pyelonephritis involving the 
right upper pole, but there is no evidence of 
a space occupying lesion to account for the 
increased renal size. The renal ratio was 
calculated to be 3.8, which is beyond 2 
standard deviations above normal. Elec- 
tron microscopy revealed lobular glomeru- 
lonephritis. 

In children the kidney lengths were com- 
pared to the patient’s age using the stan- 
dard of Hodson.’ 


K 
L 2 + Disc 





Renal Ratio 





Normal Adult = 31 


liG. 2. Normal renal size according to Simon." 
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FrG. 3. An intravenous pyelogram of a 59 year old 
male with minimal proteinuria and biopsy proved 
lobular glomerulonephritis. 


RESULTS 

Means, standard deviations and t values 
were calculated for the test groups as shown 
in Table rr. Graphically the results can 
be displayed by plotting the probability of 
occurrence against the specific renal ratios 
(Fig. 4). 

In the case of latent glomerulonephritis 
we did not expect to find an increase in 
renal size and, in fact, our group of pa- 
tients fell entirely within the normal limits. 
With lobular glomerulonephritis and lipoid 
nephrosis these curves extended prom- 
inently beyond the normal curve and 
statistically these kidnevs were enlarged 
(p <0.025). However, a moderate degree 


TABLE II 


RESULTS 


N X DS t 











Lobularglomerulonephritis 18 3.4  .47 2.1(t')* 


Lipoid nephrosis Pi 2.3 .20° 0.3" 
Membranous glomerulo- 

nephritis 12. 3.2 «at Page) 
Membranoproliferative 

glomerulonephritis 4. 3.9 3D 1,4 
Latentglomerulonephritis 13 3.2 .12 r.z(t/) 
Normal! Sd 24 





N= number; X= mean renal ratio; SD— standard deviation; 
t=t test. 
* Enlargement with a significance of p o.o2;. 
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lic. 4. Results, plotting probability of occurrence 
versus renal ratio. 


of overlap exists between these 2 entities 
and the normal range; thus, a normal renal 
ratio does not exclude either of these condi- 
tions from the differential. 

Although the means of membranous and 
membranoproliferative glomerulonephritis 
were above normal, statistically thev could 
not be differentiated from the normal 


group. 
DISCUSSION 


It is only in recent vears that renal 
biopsy has been used to studv these condi- 
tions in the hope that their earlier, more 
accurate diagnosis will lead to better 
therapeutic regimens. We feel that radio- 
logically this is an important group of 
conditions to be aware of, as these patients 
may present asymptomatically with only 
minor proteinuria or hematuria. The radio- 
logic detection of significantly enlarged 
kidneys with normal pelvicalyceal svstems 
may prompt the nephrologist to perform 
early renal biopsy. Thus the excretory uro- 
gram may not only exclude gross pathology 
but also may provide information to expe- 
dite biopsy and diagnosis. 

No satisfactory explanation for the 
renal enlargement in lobular glomerulo- 
nephritis and lipoid nephrosis is apparent. 
In neither of these entities did we con- 
sistently find the microscopic hypercellular- 
ity of acute glomerulonephritis nor the 
tissue edema of the nephrotic syndrome. 
The possibility of the enlargement being 
related to alteration in the tubular cells 
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secondary to proteinuria is presently being 
investigated. 


SUMMARY 


Renal sizes in a group of 68 patients 
suffering from various nephropathies were 
compared to expected normal values. 

Kidneys with lipoid nephrosis and lobu- 
lar glomerulonephritis were shown to be 
statistically increased in size, whereas no 
statistical ditference was noted in cases of 
membranous, membranoproliferative and 
latent glomerulonephritis. These 2 rela- 
tivelv new entities should be included in the 
differential diagnosis of enlarged kidnevs 
with no other apparent abnormalitv on 
excretorv urographv. 


Ronald M. Boyd, M.D. 
Department of Radiologv 
Vancouver General Hospital 
Vancouver, B.C., Canada 


The authors wish to express their thanks 
to Dr. W. H. Chase for providing the 
biopsy data with their interpretation. Dr. 
Don Newman was of great assistance in the 
organization of the paper. Special thanks 
are extended to Dr. Brenda Fraser who 
calculated the statistics. 
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RENAL ADENOMA: RETROSPECT AND PROSPECT* 


By JOHN E. ANTOINE, M.D.,f avd MORDECAI KOPPERMAN, M.D.1 


ALBUQUERQUE, NEW MEXICO 


LTHOUGH small renal adenomas are 
common pathologic findings at au- 
topsy, the large solitary adenoma is a much 
less common lesion. Its discovery may lead 
to considerable confusion due to the exist- 
ing consensus of opinion, primarily in the 
English language literature, that size 1s 
critical to the pathologic classification of 
the lesion as benign or malignant. Support 
of this opinion can be found in recently 
published textbooks of both pathology and 
radiologv. 

[t is the purpose of this paper to discuss 
the large solitary renal adenoma from the 
standpoint of the pathologic and roentgen- 
ographic findings with a historic. perspec- 
tive. The following case prompted our in- 
vestigative efforts. 


REPORT OF A CASE 


A 25 year old male presented with the symp- 
toms of left ureteral colic and gross hematuria. 
His past history was unremarkable with the ex- 
ception of one episode of pyelonephritis at the 
age of 12. No roentgenologic examination was 
performed at that time. 

Physical examination was unremarkable with 
the exception of moderate left costovertebral 
angle tenderness. Urinalysis revealed gross 
hematuria. Urine culture was negative. 

An intravenous pyelogram demonstrated a 
normal right kidney, but on the lett there was 
distortion and effacement of the calices in the 
region of the superior and lateral portion of the 
kidney. The remainder of the pyelogram was 
within normal limits. Because of these findings 
arteriography was performed. 

Utilizing the Seldinger technique, abdominal 
aortography was performed which demon- 
strated a single artery on the right side and a 
normal right kidney. On the left there were 


multiple renal arteries, and along the superior 


and lateral portion of the left kidney there was 


a very large mass with considerable neovascu- 
larity. Therefore, selective arteriography was 
performed on the left side. Injection of the su- 
perior artery on the left demonstrated abso- 
lutely no neovascularity or evidence of the mass 
(Vig. 1). Selective arteriography performed on 
the second left renal artery demonstrated a 
very large mass, approximately 11 cm. in diam- 
eter, with considerable neovascularity, some 
blush, but without evidence of arteriovenous 
shunting. Demarcation between the paren- 
chyma of the kidney and the mass was ex- 
tremely sharp (Fig. 2). Because of the neo- 
vascularity, an epinephrine study was per- 
formed. Epinephrine (10 micrograms) was 
given intra-arterially, followed by a contrast 
medium bolus. There was a moderate epineph- 





J 





i 


Frc. 1. Selective injection of the first renal artery 
demonstrates normal vessels and parenchyma 
without visualization of a mass. 


* From the Department of Radiology, University of New Mexico, School of Medicine, Albuquerque, New Mexico. 
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l'1G. 2. Selective injection of adjacent renal arte Ty 


demonstrates an 11 cm. mass with considerable 
neovascularity and some supply to the adjacent 
Note the extremely sharp margin 


between parenchyma and mass. 


parenchyma. 


rine however, some of the 
cularity was still seen (Fi ig. 

A left total ne phrectomy ` was carried out. In 
the gross specimen, along the superior and lat- 
eral portion of the left kidney , a large neoplasm 


was und, The tumor had a glistening capsular 


response; neovas- 


surface and there was a sharp demarcation of 


the mass from the normal kidney p: irenchyma. 
A section through the tumor showed it to 
measure 11 cm. in diameter. It was pale tan 
and somewhat friable (Fig. 4). 

The histologic appearance of the tumor was 
uniform, fairly large cells with 
considerable amounts of EE cytoplasm 
and normal appearing nuclei (Fig. s 
lar Invasion was seen. 

The patient is presently doing well with no 
of disease 1 year following surgery. 


consisting of 


. NO vascu- 


evidence 
DISCUSSION 


The giant renal adenoma is an uncom- 
mon lesion and its occurrence has generated 
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l'1G. 3. Post epinephrine arteriogram of the second 
renal artery shows moderately good epinephrine 
response of the neovascularity. Some tumor ves- 
sels are still seen. 


5,19 In the 
controversy 
benign 


several reports.? 
considerable 


present case, 
developed be- 
appearance of the 
microscopic sections in the face of such a 


cause of the 





lic. 4. Gross specimen shows discrete large mass 
with sharp demarcation between parenchyma and 
a well-defined capsule. 





Fic. §. The histologic pattern is that of a uniform 
cell type, with each having normal appearing 
nuclei and considerable amounts of granular 
cytoplasm. 


large renal tumor. Several pathologists 
were hesitant to make a diagnosis of benign 
lesion, largely due to the size of the neo- 
plasm. This situation can be attributed to 
the criterion. for malignancy stated by 
Bell? “I have arbitrarily classified all tu- 
mors of this group with the diameter of less 
than 3 cm. as adenomas.” This statement 
has been cited repeatedly and can be found 
in similar form in current leading pathology 
textbooks. Anderson,” in his sixth edition of 
Pathology, states, “Some have arbitrarily 
classified all tumors of this type that are 
less than 3 cm. in diameter as adenomas." 
In Robbin's? Pathology the following state- 
ment can be found: “All tumors over 3 cm. 
in diameter are considered by some as 
malignant." In a very recent publication 
by Evans and Bosniak’ it is stated: “Most 
pathologists believe that the gross size de- 
termined whether a particular lesion should 
be benign or malignant, using 3 cm. diam- 
eter as the critical measurement." The im- 
pact of these statements has not been felt 
as greatly in the foreign language literature. 
Wagner et 27.5 have recently spoken of this 
point and conclude that tumor diameter is 
not a valid criterion for establishing the 
diagnosis of a benign or malignant lesion. 

One of the purposes of this paper is to re- 
assess the value of tumor size in the estab- 
lishment of diagnosis; for, except in the 
case of renal adenoma, tumor size is rarely 
used in the field of pathology for the pur- 
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pose of differentiating benign and malig- 
nant lesions. The more conventional cri- 
teria for malignancy such as cellular ap- 
pearance, blood vessel, and/or lymphatic 
invasion, capsular extension, parenchy mal 
Invasion, extension into surrounding renal 
tissues, and metastases would seem to be 
more important. 

Once the mass has been identified by 
routine roentgenographic techniques, or bv 
contrast medium study such as intravenous 
pyelography, much more significant preop- 
erative Information can be obtained bv 
nephrotomography and angiography.: 
Although not utilized in this case, a chlor- 
merodrin scan can be helpful. The addition 
of pharmaco-angiography gave additional 
information; 7.e., moderate response of the 
neovascularity o the intra-arterial epineph- 
rine, which suggested a benign etiologv 
of the mass lesion.^* Although variable 
responses to epinephrine have been de- 
scribed in benign lesions such as inflamma- 
tory disease, angiomyolipomas,’ lipomas, 
cysts, and others, a partial response should 
at least suggest a benign lesion, as should 
lack of arteriovenous shunting. Interest- 
ingly, Grazi et al.’ have recently reported a 
similar case in which the preoperative 
diagnosis of adenoma was suggested on the 
basis of the angiographic findings. Fortu- 
nately, they also were dealing with a kid- 
ney having multiple renal arteries, and the 
blood supply of the mass showed no parasi- 
tation from the other arteries. 


SUMMARY 


Giant renal adenoma is a relatively un- 
common lesion which may be difficult to 
diagnose correctly if the criterion of size is 
given undue emphasis. Rather, cellular ap- 
pearance, histologic morphology , and pres- 
ence or lack of blood vessel and/or 
lymphatic invasion, capsular extension, and 
retroperitoneal invasion should be strongly 
emphasized. 

A benign lesion such as adenoma should 
be considered preoperatively when there is 
a partial or complete response of neo- 
vascularity to epinephrine, lack of parasita- 


73° 


tion of vascular supply from an adjacent - 


renal artery (when present), no demonstra- 
tion of tumor vessels beyond the margin 
of the mass lesion, and lack of arteriovenous 
shunting. 

If the possibility of a benign lesion can be 
raised prior to surgery, a less radical ap- 
proach to the lesion can be planned. 

Ultimately, the clinical course of the pa- 
tient will judge both the pathologic and 
roentgenologic diagnoses. 


John E. Antoine, M.D. 
Department of Radiology 
University of New Mexico 
School of Medicine 
Albuquerque, New Mexico 87106 


The authors wish to thank Dr. Norbert 
L. Dugan whose patient stimulated our 
investigative efforts and Dr. S. Victor 
Savino for both utilization of the pathology 
material and his professional consultation. 
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ROENTGENOGRAPHIC FEATURES OF PRIMARY 
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GUS 


By RICHARD D. GERLE, M.D. 


SYRACUSE, 


C ANDIDA, most commonly a sapro- 

phytic fungus found in the digestive 
tract and vagina, will under certain circum- 
stances become pathogenic.^? When host 
resistance 1s altered due to malignancy, 
diabetes, antibiotic therapy, steroid ther- 
apy, chronic disease or a combination of 
these factors, Candida may become an 
invader and produce one of two clinical 
syndromes :5:19,15 

1. Systemic candidiasis. The organisms 
may produce disseminated infection with a 
resultant fulminating course. Multiple 
organ involvement in addition to candide- 
mia is found and death is usually due to 
renal failure.! 

Primary renal candidiasis. The second 
and less serious clinical picture is produced 
by primary kidney invasion without other 
organs being affected and without evidence 
of candidemia.?? 

lo date, there have been 12 reported 
cases of primary renal candidiasis with the 
emphasis being on the pathogenesis and /or 
treatment (Table 1). 

The purpose of this communication is to 
review the previous cases and add 3 addi- 
tional cases, stressing the radiologist’s 
role in the recognition of this entity. Cer- 
tain roentgenographic features when cou- 
pled with the clinical history will allow the 
radiologist to suggest primary renal candi- 
diasis earlier than most cases have hereto- 
tore been diagnosed. 


REPORT OF CASES 
Case 1 (Fig. 1, 4 and B). J.W., a 17 year old 
white male with a 10 year history of severe dia- 
betes, was involved in an automobile accident 
and sustained cervical spinal cord trauma 
resulting in quadriplegia s months prior to 


NEW YORK 


admission. One month prior to admission he 
suffered an episode of ketoacidosis which neces- 
sitated hospitalization. A urinary tract infec- 
tion, found at that time, was treated with sev- 
eral drugs including chloromycetin and gan- 
tanol. After discharge from the hospital he 
continued on prophylactic antibiotic treatment. 

His final admission was to the Emory Uni- 
versity Hospital in December, 1964. At that 
time his diabetes was out of control and again 
there was evidence of urinary tract infection. 
He was given keflin and chloramphenicol with 
no apparent improvement in his clinical condi- 
tion. On the eleventh hospital day, excretory 
urography revealed a large left kidney with 
delayed function and poor concentration. 
There was no visualization of the right kidney 
draining structures. A left retrograde pyelo- 
gram demonstrated marked hy dronephrosis 
with a large irregular filling defect in the renal 
pelvis, extending into the infundibula and 
calyces. 

Bilateral nephrostomies were performed and 
the material removed from the left renal pelvis 
was noted to be vellowish-brown in color and 
"putty-like." Histologic examination of this 
material demonstrated the entire mass to be a 
fungus ball composed of Candida albicans. A 
perinephric abscess with perforation on the 
right side was found. 

Following surgery the patient was given 
amphotericin B which resulted in a brief period 
of improvement, and then a gradual downhill 
course and death 2 months after his final 
admission. 


Case n (Fig. 2, ,4-C). C.G., a $9 year old 
female diabetic, was admitted to Crouse- 
Irving Memorial Hospital in April of 1969 with 
a ; day history of right flank pain and weakness. 

Four days prior to admission the patient. was 
noted to have fever ranging from 101? to 
103 F. and was seen in the Emergency Room of 
another hospital, where a diagnosis of pyelo- 


* From the Department of Radiology, Crouse-Irving Memorial Hosoital, Syracuse, New York, 
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Fic. 1. Case 1. (4) Left retrograde study demonstrating a large irregular filling defect in the renal pelvis and 
- : - - B 
extending into the calyces. (B) Left nephrostomy contrast study after removal of “putty-like” material 
proven to be “fungus ball" and composed of Candida albicans. 


nephritis was made and antibiotics were given. 

She failed to respond to the antibiotic regi- 
men and because of increased fever and weak- 
ness was hospitalized. A diagnosis of acute 
pyelonephritis superimposed on chronic renal 
disease was made. Her blood urea nitrogen was 
elevated to go mg. per cent and on physical 
examination there was a questionable mass 1n 
the right upper quadrant. 

Roentgenographic examination of the abdo- 
men demonstrated the presence of gallstones 
and empyema of the gallbladder was then 
suspected. 

Exploration on the second hospital day re- 
vealed cholelithiasis without evidence of chole- 
cystitis. 

Following surgery the patient’s hospital 
course deteriorated with her diabetes remaining 
in poor control and her blood urea nitrogen 
continuing to rise. Blood cultures revealed 
Aerobacter bacillus and treatment for septicemia 


and acute pyelonephritis with chloromycetin 
was instituted. The patient's condition immedi- 
ately improved with a fall in the blood urea 
nitrogen and a return of blood cultures to nor- 
mal. Now for the first time a urine culture 
demonstrated an overgrowth of Candida albt- 
cans and several subsequent cultures confirmed 
this finding. Excretory urography showed the 
left kidney to be normal with marked delay in 
visualization on the right and a dilated right 
ureter. Because of the patient's history of dia- 
betes and infection treated with several anti- 
biotics, plus the roentgen findings of obstruc- 
tive uropathy, fungus infection with fungus 
ball formation was suggested by the radiologist. 

Cystoscopy revealed thick purulent brown 
material coming from the right ureteral orifice. 
Right retrograde pyelography showed marked 
dilatation of, and a filling defect within, the 
distal ureter, plus several filling defects in the 
dilated renal calvces. Cultures of aspirated 





liG. 2. Case 11. (4) Right retrograde study demon- 
strates irregular filling defects in the enlarged 
calyces and moderate hydronephrosis. (B and C) 
The filling defect in the distal ureter was removed 
and found to be a small “fungus ball" as was the 
material removed from the kidney. 
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material from the ureter and renal pelvis re- 
vealed Candida albicans. The catheter was left 
in place and amphotericin B irrigations were 
carried out daily. Repeat retrograde studies 
done 2 weeks later showed a marked decrease 
in the size of the calyceal filling defects. The 
ureter appeared normal. 

The patient was discharged 2 months after 
admission with her diabetes under control and 
no evidence of fungus infection of the urinary 
tract, 


Case 111 (Fig. 3, 4-C). M.K., a 45 year old 
diabetic female was admitted to Crouse- 
Irving Memorial Hospital in April of 1970 
because of intermittent right renal colic of 48 
hours’ duration. She stated that during this 
time she had passed small amounts of "kidney 
tissue.” She had experienced a similar episode 
| month previously including passage of “ab- 
normal tissue." The symptoms at that time 
had subsided after 3 days with no antibiotic 
treatment. Immediately prior to these 2 epi- 
sodes she had had multiple bouts of pyelone- 
phritis treated with various antibiotics. 

After hospital admission the right colicky- 
type pain persisted and urine cultures taken on 
admission revealed a “nonpathogenic” yeast. 
A catheterized specimen revealed a pure growth 
of “yeast.” Some “pieces of tissue” which had 
been passed by the patient were sent for histo- 
logic examination. The initial impression was 
“possible anaplastic carcinoma.” However, on 
closer study of this and additional material, 
organized areas of inflammatory cells mixed 
with fungus were demonstrated. 

Excretory urography demonstrated the sug- 
gestion of enlargement of the middle and lower 
portion of the right kidney together with faint 
and peculiar appearing calcifications in the 
region of the right renal pelvis. Later roent- 
genograms demonstrated a probable filling 
defect in the same area. 

Because of the patient’s history of diabetes 
and urinary tract infections having been treated 
with many antibiotics, plus the known passage 
of material thought to represent a “fungus 
ball," right retrograde pyelography was per- 
tormed. This confirmed a large right renal pelvis 
filling defect which extended toward many of 
the calyces. 

An indwelling catheter was inserted and am- 
photericin B irrigations were carried out daily. 
The culture of urine from the ureteral catheter 


VoL. PIG. No. 4 








Primary Renal Candidiasis 


liG. 3. Case rrr. (4) Right retrograde 
study showing large and irregular 
filling defect in the renal pelvis and 
extending into the infundibula and 
lower pole calyces. (5) Repeat 
study showing a decrease in size of 
the "fungus ball." The catheter 
seen was used for amphotericin B 
irrigations. (C) Final retrograde 
study 8 weeks later shows a normal 
right kidney. 
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taken : days later demonstrated Proreus, but 
no evidence of fungus. Approximately 2 weeks 
later the ureteral instillation of amphotericin B 
was stopped, and repeat retrograde studies 
demonstrated a definite decrease in the size ot 
the pelvic "fungus ball." 

Nine weeks later the patient was discharged 
asymptomatic with her diabetes under good 
control. 

DISCUSSION 
HISTORIC REVIEW 


Berg, in 1846, established the fact that 
fungus can be responsible for pathologic 
alteration of tissue and demonstrated that 
oral thrush was caused by fungus now 
known to be Candida albicans.’ Shortly 
after this Virchow demonstrated the in- 
vasiveness of this fungus by its presence in 
the submucosal laver of the esophagus.” 
It has since been learned that Candida 
albicans is not the only pathogen of the 
Candida species. Given the right milieu, al- 
most all of the Candida species can become 
pathogenic. In 1931 Lundquist called at- 
tention to what he termed “mycosis re- 
nalis" or primary fungal infection of the 
kidney. He cited 17 cases in the world lit- 
erature including 11 cases of actinomy tosis, 
4 cases of candidiasis and an isolated case 
each of sporotrichosis and cryptococcosis." 


PATHOGENESIS OF URINARY TRACT FUNGAL IN FECTION 


Involvement of the urinary tract. by 
fungus and more specifically the Candida 
species occurs in 3 Ways. 

(1) Candida cystitis: Fungal infection of 
the bladder alone is much more common 
than primary renal candidiasis, almost al- 
wavs occurring in females with associated 
vaginal moniliasis. Some authors believe 
that renal involvement results from as- 
cending infection starting in the bladder? 
Fungus ball formation confined to the blad- 
der, producing a large intravesicular mass 
and demonstrating distinctive roentgeno- 


has been no clinical or investigative proof 
that renal candidiasis is a result of an initial 
bout of monilial cvstitis. 

(2) Systemic candidiasis: Systemic can- 
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didiasis occurs in the debilitated host. Dis- 
ease takes the form of very rapidly pro- 
gressing infection with most major organs 
being involved. The kidneys are diffusely 
involved in 8: per cent of the patients. 
Candidemiais present initially and through- 
out the entire course of the disease with 
death resulting from diffuse pulmonary 1n- 
volvement in addition to the renal failure 
which is usually found in the end stages of 
this disease. tt" 

(3) Primary renal candidiasis: This form 
of renal fungus infection is defined as renal 
invasion by the Candida organism, without 
associated blood stream or other organ in- 
volvement, As a result of investigative 
work by Hurley and Winner in 1963, there 
is good experimental evidence that primary 
renal candidiasis is the end stage of an 
initial mild. candidemia.? By utilizing 
white mice, these Investigators have pro- 
duced a picture virtually identical to the 
second and third clinical forms of candi- 
diasis as outlined above. Thus, when large 
doses of Candida were rejected intraven- 
ously in mice, a fulminating form of candi- 
diasis resulted with most major organs in- 
volved. However, with smaller doses of 
inoculum the findings were limited to the 
kidneys. Mice from this latter group, when 
sacrificed early, were shown to have kidney 
lesions consisting of cortical, renal, tubular 
and interstitial abscesses. When sacrificing 
mice from this same group at a later date, 
the pathologic changes found in the kid- 
neys were those of necrotizing papillitis as 
well as fungus balls located in the calyces, 
renal pelvis and ureters. In this latter stage, 
many of the parenchymal lesions were al- 
ready noted to have healed. Based on this in- 
vestigative work it would appear possible 
that primary renal candidiasis and. fungus 
ball formation occurring in the renal pelvis 
and ureter as seen in the human may be 
part of a clinical state representing the 
final stage of an initially mild candidemia. 


praGnosis (The Radiologist's Role) 


In previous communications on the sub- 
ject of primary renal candidiasis no men- 
tion is made of the radiologist's role in 
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helping to establish an earlier diagnosis. 
The importance of such a diagnosis is that 
surgery may be avoided for what has been 
mistakenly diagnosed as tumor within the 
renal pelvis. Earlier attention may then be 
given to the now accepted treatment of this 
condition with svstemic fungicidal medi- 
cation plus local instillation of fungicidal 
solution gza a ureteral catheter." Early 
aggressive therapy of this tv pe often results 
in dissolution of the fungus material with 
relief of obstruction and return in many 
cases to normal function. 

It cannot be overly emphasized that 
part ot the radiologist's role is also to recog- 
nize the importance of the clinical history. 
In many of the previously reported cases, 
as well as in the 3 Just presented, there are 
certain clinical similarities that should alert 
the radiologist to include fungus ball high 
in his list of differential diagnoses of filling 
defects of the renal pelvis and ureter. 

These similarities are as follows: (a) his- 
tory of diabetes or debilitating illness asso- 
clated with recent urinary tract infections 
treated with various antibiotics; (b) history 
of improving for a short time before devel- 
oping new signs and symptoms of urinary 
tract infection despite antibiotics; (c) his- 
tory in some instances of "passing tissue" 
per urethra; and (d) historv of no hema- 
turia. 

One further part of the radiologist’s role 
is follow-up retrograde pyvelography once 
the diagnosis of fungus ball has been estab- 
lished. Done at regular intervals, this will 
demonstrate dissolution of the fungus ball. 
In 2 of our cases (Cases n and n1), pyelog- 
raphy was accomplished under Huoroscopic 
control with spot roentgenograms which 
proved a very simple and satisfactory 
method of carrying out this examination. 


ROENTGENOGRAPHIC FEATURES OF PRIMARY 
RENAL CANDIDIASIS 


When the conventional intravenous 
urography is carried out, unilateral or bi- 
lateral nonvisualization may be noted and 
erroneously ascribed to nonspecific infec- 


tion or poor renal function and nothing 
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further suggested in the form of a roent- 
genologic investigation. If a diagnosis of 
primary renal candidiasis is to be made in 
this group of patients, additional studies 
will have to be recommended and should 
include flooding intravenous pyelography 
with tomography for better visualization 
of the drainage structures. If obstructive 
uropathy is then suggested, retrograde 
pyelography should be carried out to con- 
clusively demonstrate the presence of filling 
defects within the renal pelvis, calyces and 
ureter and thus indicate the presence of 
fungus ball formation. 

As can be seen in Table 1, in 4 of the pre- 
viously reported cases no mention 1s made 
of roentgenologic findings. Ot the remain- 
ing 11 cases, intravenous urography was 
performed in 8 and in all but 1 of these 
cases unilateral involvement, with the op- 
posite side appearing normal, was found. 
The right kidney was affected in § cases, 
with the left being involved in the other 3. 
Bilateral involvement was present in t 
case. The roentgenographic abnormality 
demonstrated in the affected kidney was 
poor or no visualization in 4 cases, hydro- 
nephrosis with distorted calyces in 3 cases, 
and actual filling defects caused by the 
fungus ball in only t case. 

A total of 9 patients had retrograde 
pvelography performed. In 3 patients in 
whom intravenous urography did not dem- 
onstrate sufficient visualization, the retro- 
grade studv proved conclusively the pres- 
ence of abnormal filling defects represent- 
ing fungus ball formation. Retrograde 
studies were performed in 4 patients in 
whom intravenous pvelography had sug- 
gested definite abnormality, and all of 
these cases conclusively demonstrated the 
presence of fungus ball formation in the 
renal calvces, pelvis or ureter, although the 
diagnosis was suggested bv the radiologist 
in only 2 of these cases. The retrograde 
studv was nondiagnostic in only 1 patient. 
Retrograde pvelography was the sole study 
in 2 cases and both demonstrated multiple 
filling defects in the calyces and pelvis. 
None of the patients studied had renal 
angiography and therefore the vascular 
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changes which might be associated with 
this entity cannot be commented upon. 


Three cases of primary renal candidiasis 
(fungus ball of the renal pelvis and ureter) 
are reported and the previous cases in the 
literature are reviewed. 

The characteristic clinical findings and 
the roentgenographic features are stressed. 

It is hoped that radiologists will become 
more aware of this entity which in turn 
will lead to an earlier diagnosis and prompt 
definitive treatment. 


Department of Radiology 
Crouse-Irving Memorial Hospital 
736 Irving Avenue 

Syracuse, New York 13210 
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ANGIOGRAPHY IN GLOMERULAR DISEASE 
OF THE KIDNEY* 


A CORRELATION WITH CLINICAL FINDINGS 
AND THE STAGE OF THE DISEASE 


By L. EKELUND, M.D,t J. KAUDE, 


M.D.,i aud TY. LINDHOLM, M.D.$ 


LUND, SWEDEN 


e OMERULONEPHRITIS is, next to 
pyelonephritis, the most frequent 
renal disease. Very few investigators, how- 
ever, have discussed the value of angiog- 
raphy in the diagnosis of glomerulone- 
phritis. In hitherto published reports the 
angiographic appearance has not been cor- 
related with different stages, or clinical 
findings of glomerulonephritis; the number 
of cases has been small; or the technique 
used for angiography has been nonselective 
and thus inadequate for demonstration of 
small vessel detail? Furthermore, recent 
advances in the treatment of glomeru- 
lonephritis with immunosuppressive agents 
have necessitated a more exact diagnosis 
of the disease.” 

We have, therefore, analyzed the angiog- 
raphic findings in 66 patients with his- 
tologically verified glomerular disease of 
the kidney to determine the diagnostic 
and differential diagnostic capability of 
selective renal angiography in glomeru- 
lonephritis. 

It 1s obvious that abnormalities in any 
disease will become more marked with its 
progression and a mere description. of 
angiographic findings in glomerulonephritis 
would be of very little value if not corre- 
lated with the stage of the disease. In the 
present paper we have, therefore, also 
analyzed the angiogi raphic findings In 4 
different stages of glomer ulonephritis, as 
classified with regard to the clinical course 
and renal function, hypertension, hema- 
turia and histology. 


MATERIAL AND METHOD 


The age and sex of the 66 patients in- 
cluded in the present studv are shown 1n 
Figure 1. The average age of the patients 
was 30 vears. All patients had the clinical 


diagnosis of glomerulonephritis. In 2 pa- 
tients the final histologic diagnosis, how- 


ever, was: svstemic lupus ervthematosus; 
and amyloidosis of the kidney; periarteritis 
nodosa and Wegener’s granulomatosis 
each in 1 patient. 

All patients were examined with trans- 


femoral bilateral, selective renal angiog- 
raphy. Eight to 10 ml. 60% metrizoate 


(Isopaque coronar, Nyegaard, Oslo) was 
injected through a red thin-walled catheter 
(LD. 1.45, O.D. 2.2 mm.) at a rate of 8-10 


ml./sec. Serial roentgenography of every 
kidney was performed at least in 2 pro- 


jections with Elema-Schoenander cut film 
changer. The program for filming was 
usually 2 films,sec. for 2 seconds, followed 
by a fifth and a sixth film at 2 second in- 
tervals. In several cases 12 films were ob- 
tained at the rate of 3 films/sec. for 2 
seconds, and 1 film ‘sec. tor a further 6 sec- 
onds for better evaluation of the renal cir- 
culation time, nephrographic phase and of 
the renal vein. The nominal focal spot size 
was 1 mm. The focal spot-patient-film dis- 
tances resulted in a geometric magnifica- 
tion of approximately 1.25-1.3 times. 

All angiographic roentgenograms were 
reviewed by 2 of us (L. E. and T. K.) with- 
out knowledge of the clinical or histologic 
diagnosis. The following criteria were 
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Fic. 1. Age and sex distribution in 66 patients with 
glomerulonephritis examined with selective renal 
angiography. 


registered as essential for angiographic 
diagnosis of glomerular disease: kidney 
size, caliber of the main renal arterv; ap- 
pearance and filling of interlobar, arcuate 
and interlobular arteries; concentration of 
contrast medium in the kidnev during the 
nephrographic phase; width of the cortex 
and definition. of the cortical-medullary 
junction; renal circulation time and filling 
of the renal vein. 
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In evaluation of these criteria the kidnev 
size was regarded as normal when its 
length was 11.5-14 cm., and width z-7 
cm.; the diameter of the main renal arterv 
5-9 mm. and the width of the cortex 6-3 
mm. (According to textbooks of anatomv 
the width of the normal cortex is 5~7 mm. 
Gill and Pudvan? regarded 6 mm. as nor- 
mal. We have taken into consideration also 
the geometric magnification at filming.) 
Arterial emptving time was considered 


normal when less than 1.5-2 seconds, and 
fling of the renal vein was expected 4-5 


seconds following injection of the contrast 
medium. 

From the clinical point of view the pa- 
tients were divided into 4 groups as shown 
in Table 1. In determination of the renal 
function an endogenous creatinine clear- 
ance of 80 ml/min. (24 hours sampling 
period) was regarded as the lower limit of 
normal. Eight patients with acute glomeru- 
lonephritis had endogenous creatinine 
clearance between 2 and 10§ ml/min. 
Forty-three patients had chronic glomeru- 
lonephritis but normal kidney function 
(clearance 2 80 ml. /min.). Thirteen patients 
had chronic glomerulonephritis with re- 
duced kidnev function (clearance between 


Tape I 


STAGING OF PATIENTS AND ANGIOGRAPHIC FINDINGS IN 66 CASES OF 
HISTOLOGICALLY VERIFIED GLOMERULAR DISEASE OF THE KIDNEY 


Type of Pathologic Findings 


i ] Renal Artery He 
No. of No. of : S aa Cortical- 
a be i oO. oft j i EES ; xe MANTAR iE Atem a tpi sisi AIMASAM di race romas de sereas mmes s or UIS LA ii 4S PE ERARE IIOS KIPEE IENE PAARS EEA Cortical 

Stage 52... Abnormal — Kidney Size l , uj medullary 

= Patients go 4 l Tm Arcuate and Width Yi 

Animograms Sn ad Interlobar Junction 

29 Main Stem : Interlobular : 
Arteries ; 
Arteries 

Acute 8 6 Increased 5 Dilated 5 Dilated 6 Incomplete — Increased 3 Indistinct g 


Chronic (clearance 


filling 5 


2 8o ml/min.) 43 18 Increased 1 Normal 43 Dilated, Incomplete — Reduced 2.  Indistinct 16 
Tortuous t$ filling 16 
Chronic (clearance — 13 if Reduced 2 Normal 12 Dilated, Incomplete Reduced 3. Indistinct 9 
giyo mL/ min.) (Abromuscular Tortuous 8 hiling 9 
hyperplasia) 1 Narrowed 
(amyloidosis) 1 
Advanced chronic 2 à Reduced 1. Narrowed 1 Narrowed 2 Incomplete Reduced 2 — Indistinct 2 
(clearance filling 2 
x go ml/min.) 
Total 66 37 
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co and 80 ml./min.) and in 2 patients with 
advanced chronic glomerulonephritis the 
endogenous creatinine clearance was 50 
ml./min. or less. 

Histologic diagnosis was obtained by 
means of percutaneous needle biopsy, 
usually not more than 30 days prior or post 
angiography. 

RESULTS 

In 29 patients the angiographic findings 
were within the limits of the criteria re- 
garded as normal. In 37 patients some 
pathologv at angiography was found. The 
incidence of pathologic angiograms was 
higher and the changes were more marked 
in patients with reduced kidney function. 
The average age of patients with patho- 
logic angiography was higher than the age 
of patients with normal angiography (33. 
or 25.5 years, respectively). 

As the frequency and the type of patho- 
logic changes varied with the stage of 
glomerulonephritis, the findings will be 
discussed separately for each clinically and 
histologically staged group of patients. A 
case with the findings characteristic for 
each stage is presented in Figures 4 to 6. 
Figures 2 and 3 show normal angiography 
in a young and an aged adult for com- 
parison. 


ACUTE GLOMERULONEPHRITIS (lig. 4, 4D) 


Six of 8 patients with acute glomeru- 
lonephritis had pathologic angiograms. In 
5 patients the caliber of the renal artery 
was wider than g mm.; the interlobar 
arteries were dilated and stretched, and 
the arcuate and interlobular arteries were 
incompletely filled, or not filled at all. In 
these 5 patients the kidneys were enlarged 
and during the nephrographic phase the 
cortical-medullary junction was poorly 
demarcated. The cortex had increased 
width in 3 patients. The circulation time 
in the kidney was normal and the renal 
vein was visualized in all patients. The 
pathologic changes showed regression fol- 
lowing immunosuppressive therapy with 
corticosteroids and azathioprine. 
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Fic. 2. Normal selective renal angiogram 
in a young adult. 


CHRONIC GLOMERULONEPHRITIS WITH NORMAL 
KIDNEY FUNCTION (Fig. 5, Aand B) 

Pathologic findings at angiography were 
present in 18 out of 43 patients, or in 42 
per cent. The kidney size remained normal 
in all cases but 1. The main renal artery 
had normal width, but the interlobar and 
arcuate arteries were dilated and tortuous 
with irregular segmental narrowing in 
other areas. Filling of arcuate and inter- 
lobular arteries was incomplete and the 
cortical-medullary junction was indistinct 
in 16 patients. The width of the cortex was 
reduced in only 2 patients. 


CHRONIC GLOMERULONEPHRITIS WITH REDUCED 
RENAL FUNCTION 

In this group, pathologic angiograms 
were present In II out of 13 cases, or 1n 85 
per cent. The kidneys were reduced 1n size 
in 2 patients. The vascular and nephro- 
genic changes were of the same type as in 
patients with chronic. glomerulonephritis 
with normal renal function, but they were 
more advanced and more frequently pres- 
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lic. 3. Selective renal angiogram, normal for aging 
population (70 vear old man). 


ent. One patient who—-contrary to others— 
had general narrowing of the interlobar 
arteries, had amyloidosis. Renal circula- 
tion time and filling of renal vein were 
normal except in I patient with associated 
renal vein thrombosis. 


ADVANCED CHRONIC GLOMERULONEPHRITIS 
(Vig. 6) 

Only 2 patients had advanced chronic 
glomerulonephritis with endogenous cre- 
atinine clearance of 50 ml./min. or less. 
The kidney size and the width of the main 
renal artery were reduced in 1 patient. The 
interlobar arteries at this stage were gen- 
erally narrowed. The arcuate and inter- 
lobular arteries were not filled, the width 
of the cortex was reduced and the cortical- 
medullary junction was indistinct. 

In all stages both kidneys were always 
affected by the disease, although slight dif- 
ferences in vascular changes in the right 
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and the left kidney occasionally could be 
found. There was no focal scarring or com- 
pensatory parenchymal hyperplasia as in 
chronic pyelonephritis. The size of both 
kidneys was approximately equal in 63 of 
66 patients. Urography was normal in all 
patients except 1n 1 with severely reduced 
renal function (patient with acute glomeru- 
lonephritis, clearance 2 ml./min.). 


ELEVATED BLOOD PRESSURE 


A blood pressure of 160/100 mm. Hg or 
higher was present in 4 patients out of 29 
who had normal angiography, and in 9 out 
of 37 patients with pathologic angiographic 
findings. This difference is statistically not 
significant. 


HEMATURIA 


Twenty patients had more than £o mil- 
lion red blood cells (RBC) in the 12 hour 
sediment. In 14 of these 20 patients 
widening and tortuosity of interlobar 
arteries were present. Forty-six patients 
had less than zo million RBC in the 12 
hour sediment, and in 17 of these patients 
changes in interlobar and arcuate arteries, 
or incomplete filling of interlobular arteries 
were found (p«o.os, nearly significant 
difference between the frequencies of vas- 
cular changes present in low and high de- 
gree hematuria). 


RENAL FUNCTION 


In 7 patients who had reduced cortical 
width at angiography, the creatinine clear- 
ance was 72 3: 17.5 ml./min. In 56 patients 
with normal cortex, the creatinine clearance 
was 105+4.3 ml./min. (p«o.o2, almost 
significant). No statistical correlation was 
found between vascular abnormalities and 
renal function. 


GLOMERULONEPHRITIS ASSOCIATED WITH RENAL 
ARTERIOLOSCLEROSIS 

A total of 32 patients had incomplete 
filling of arcuate and interlobular arteries 
at angiography. Twelve of these patients 
had histologically glomerulonephritis and 
vascular changes characteristic for ar- 
teriolosclerosis. In only 2 of 34 patients who 
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l1G. 4. Angiography in acute glomerulonephritis; 20 year old patient; endogenous creatinine clearance 
74 ml./min. Blood pressure 130/80 mm. Hg. 

(4) Enlargement of the kidney (17 Xg.5 cm.), stretched arteries with some incomplete filling of arcuate 
and interlobular vessels. The cortex had normal width in this case. (B) During the nephrographic phase 
the cortical-medullary Junction cannot be defined. The renal vein is filled. 

(C and D) One year after treatment with corticosteroids and azathioprine, there is decrease of kidney 
size (16X8 cm.) and improvement of the nephrogram. (C) Arterial and (D) nephrographic phase. 
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Fic. 5. Selective renal angiography in a 22 year old patient with chronic glomerulonephritis. Microscopic 
hematuria since 1962, blood pressure 165/110 mm. Hg. Endogenous creatinine clearance 115 ml./min. 
Histologically, hyalinization of several glomeruli and focal arteriolosclerosis. Renal angiography in 1966 
was normal. 

Angiography in 1969. (4) Early arterial phase. Tortuosity and dilatation of peripheral interlobar 
arteries, interruption in the course of vessels. (B) Late arterial phase. Similar changes in arteries at cortical- 
medullary junction. Irregular focal narrowing of the arterial lumen laterally in the lower pole. Lack of 
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had normal arcuate and interlobular ar- 
teries at angiographv, glomerulonephritis 
was associated with arteriolosclerosis (p 
«0.006, significant). 


DISCUSSION 


The diagnosis of glomerulonephritis 1s 
clinical. It is supported by a variety of 
laboratory tests from simple urine analvsis 
to more sophisticated clearance studies. 
Ultimately, the diagnosis is made by percu- 
taneous renal biopsy. From the diagnostic 
procedures, urography which is valuable in 
chronic pyelonephritis, proved to be non- 


of the arteries. Only focal filling of the cortical arteries. The width of cortex 


diagnostic in glomerulonephritis. The kid- 
ney size can be determined in most cases 
on preliminary roentgenograms. 

In acute glomerulonephritis the cortex 
and kidneys are edematous. No or incom- 
plete filling of cortical vessels is seen. Di- 
latation of the renal arteries seems to in- 
dicate increased flow to the kidney in an 
attempt to improve cortical perfusion. The 
effectiveness of immunosuppressive ther- 
apy resulting in regression of kidney size, 
edema of the cortex and normalization of 
vascular changes can be followed angio- 
graphically (Fig. 4, /2—D). In our series no 
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ic. 6. Selective renal angiogram in advanced 
chronic glomerulonephritis. 4 37 year old female 
with a microscopic hematuria and proteinuria 
since 1961. Blood pressure 135/95 mm. Hg. Endog- 
enous creatinine clearance 50 ml./min. Angiog- 
raphy in 1969: Both kidneys were reduced in size 
(10.5 X 5 cm.), no local scarring. Narrowing of the 
main renal artery and interlobar arteries was pres- 
ent. There was lack of normal “tapering” and 
incomplete filling of arcuate and cortical arteries; 
the width of the cortex was reduced (early arterial 
phase). In the nephrographic phase the cortical- 
medullary junction was indistinct. 


patient was in acute renal failure, or showed 
changes as described by Hollenberg e£ a/.!° 
Filling of the renal vein excluded venous 
thrombosis. 

In chronic glomerulonephritis with nor- 
mal kidney function, angiographic changes 
— dilatation and irregularity of the peri- 
pheral interlobar arteries, incomplete filling 
of the arcuate and interlobular arteries 
with indistinct cortical-medullary junction 
as a sign of poor perfusion of the cortex 
were present in only 42 per cent of cases. 
These changes became more marked and 
were more frequent when the renal function 
was reduced. In advanced stages of chronic 
glomerulonephritis with severely reduced 
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creatinine clearance the interlobar arteries 
became narrowed, also probably secondary 
to increased interstitial fibrosis. 

The presence of vascular changes was 
statistically nearly significant in severe 
hematuria, but not in elevated blood pres- 
sure, or impaired renal function. The re- 
duced cortical width, however, seemed to 
be a valuable criterion. for estimation of 
renal function. 

Vascular changes similar to those found 
in glomerulonephritis may also be caused 
by aging (Fig. 3) but they do not occur in 
a normotensive population under $0 years 
of age.’ In our series 86 per cent of patients 
with pathologic angiographic findings were 
younger than co years of age. There was 
increased frequency of pathologic angio- 
grams in the higher age groups (Fig. 1), 
indicating that abnormalities might have 
been caused bv glomerular disease as well 
as by aging. In microangiographic studies 
Ljungquist" has indeed shown that the 
number of degeneratively changed glo- 
meruli increases with age, and that in 
clinically benign hypertension and ar- 
teriolosclerosis a higher number of aglom- 
erular arterioles, irregular arterioles and 
interlobular arteries is present. In malig- 
nant hypertension and advanced arteriolo- 
sclerosis these changes are more marked 
and lead to reduction of the cortex as thev 
do in advanced glomerulonephritis. Hol- 
lenberg e a/.° have confirmed these 77 vitro 
observations*'! in clinical studies. 

Although the primary site of the disease 
in glomerulonephritis, as opposed to ar- 
teriolosclerosis caused by hypertension, 1s 
different, angiographic changes in these 
entities are reflected in more proximal ves- 
sels than glomeruli and arterioles. These 
structures cannot be evaluated with our 
present angiographic technique. The an- 
giographic differential diagnosis between 
chronic glomerulonephritis and arteriolo- 
sclerosis (with few exceptions, Fig. 8) is 
impossible not only for radiologic-technical 
reasons, but also because of the simul- 
taneous presence of both diseases (found in 
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I4 cases in our series). If, however, in a 
patient with renal disease the arcuate and 
interlobular arteries have normal appear- 
ance, the presence of arteriolosclerosis is 
unlikely. 

Ditterential diagnosis between chronic 
glomerulonephritis and pyelonephritis can 
be made as the criteria for angiographic 
findings in chronic pyelonephritis have 
been well established? (Fig. 7), and be- 
cause this disease also reflects from intra- 
venous urographv. 

Vascular changes in collagen diseases, 
such as in polyarteritis nodosa, are char- 
acterized by local stenotic areas and micro- 
aneurysms.' In our series collagen disease 
was present in 4 cases, but none of these 
showed the characteristic angiographic ap- 
pearance as described in collagen disease. 





lic. 7. Chronic pyelonephritis in a 56 year old male. 
There is a markedly and irregularly reduced renal 
parenchyma in the middle part and lower pole, 
while the upper pole of the kidney is less involved 
by the disease and shows focal compensatory 
hyperplasia. 
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Constrictions and dilatations of renal 
arteries were thought to be caused bv a 
collagen disease in 1 patient, but hisro- 
logic examination showed onlv arteriolo- 
sclerosis (Fig. 8). Such changes were rot 
found in anv case of chronic glomerulone- 
phritis. 


SUMMARY 


The angiographic findings in 66 patients 
with histologically proven. glomerular dis- 
ease were analyzed and correlated with the 





Fic. 8. Selective renal angiogram in a 72 year old 
male with arteriolo- and arteriosclerosis of both 
kidneys and reduced renal function. The kidney is 
decreased in size (10 X6em.), and the width of the 
cortex is reduced. The surface is irregular without 
compensatory parenchymal hyperplasia. Localized 
stenosis in peripheral and also proximal interlobar 
arteries, tortuosity and marked irregularity of 
peripheral branches without filling of arcuate and 
cortical arteries are present. The changes are 
ditterent from those in chronic glomerulonephritis, 
but similar to those which may be found in peri- 
arteritis nodosa. The left kidney in this patient 
had normal size, but showed the same type of 
arterial changes as the right kidney. 
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stage of the disease, renal function, blood 
pressure, and hematuria. 

With progression of the glomerular dis- 
ease, when associated with arteriolosclerosis, 
and in older patients pathologic angio- 
grams are more frequently present and the 
rascular and cortical changes are more 
marked. 

The vascular changes are more fre- 
quently present also in marked hematuria, 
while reduced cortex indicates reduced 
renal function. 

Intravenous urography was found to be 
of no help in the diagnosis of glomerulone- 
phritis. 


Jüri Kaude, M.D. 
Department of Radiology 
University of Florida 
College of Medicine 
Gainesville, Florida 32610 
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RENAL VASCULARITY IN THE DOG--ALPHA- 


ACUTE HEMORRHAGE* 


By MILTON ELKIN, M.D., CHIEN.HSING MENG, M.D., aud LOUIS MENDEZ 


BRONX, NEW YORK 


CUTE hemorrhagic shock in the dog 
produces marked changes in the renal 
angiogram consisting usuallv of: reduction 
in caliber of the main renal, segmental, and 
interlobar arteries as well as of the intra- 
renal veins and the main renal vein. Renal 
blood flow is diminished as judged bv pro- 
longed circulation time (slowing of the 
vascular phases) and increased reflux of the 
contrast medium from the renal artery into 
the aorta at time of selective angiography. 
A frequent finding is irregularity of the 
nephrogram suggesting intrarenal redistri- 
bution of blood away from the cortex.^? 
Angiograms in dogs made hypotensive by 
ganglionic block are different from those of 
hvpovolemic hypotension. In a study of 
Arfonad-induced hypotension the renal 
angiogram usually showed diminution in 
caliber of the main renal artery with dilata- 
tion of the segmental and interlobar ar- 
teries.? The main renal and the intrarenal 
veins remained unchanged in size as com- 
pared to the control angiograms. In almost 
all experiments the nephrogram was smooth 
in outline with no evidence of shunting of 
blood away from the cortex. 

The renal vascularity thus responds dit- 
ferently to these different modes of hypo- 
tension. In Arfonad-induced hypotension 
the renal vessels do not constrict and there 
is no evidence of diversion of blood away 
from the cortex into the medullary circuit. 
In hvpovolemic hypotension there is renal 
vasoconstriction and redistribution of blood 
away from the cortex, possibly mediated bv 
increased activitv of the sympathetic nerv- 
ous svstem. In an attempt to define the 
role of adrenergic stimulation, the acute 


hemorrhage experiments have been re- 
peated after alpna-adrenergic blockade. 
Phenoxyvbenzamine hydrochloride (Di- 
benzvline) effects prolonged blockade of 
alpha-adrenergic receptors. Vick!" has re- 
ported the beneficial effect of the admin- 
istration of Dibenzvline to monkeys in 
endotoxin shock, supposedly by inhibition 
of the action of excess endogenous catechol- 
amimes and histamine. Hardaway et al’ 
indicated that early renal failure in hypo- 
volemic shock is due to inadequate perfu- 
sion of the renal capillaries; in patients not 
responding to fluids alone, phenoxy benza- 
mine effected a dramatic improvement 


with an increase in blood pressure and 
urine. flow. Kane® demonstrated angio- 
graphically that Dibenzvline produced 


renal vasodilatation in 2 monkevs subjected 
to hemorrhagic shock. Novelli e? al.” re- 
ported that hemorrhagic shock produced 
vasodilatation in. the selectively alpha- 
blocked kidnev. Nickerson’ warned that 
the administration of Dibenzyline to hypo- 
volemic animals or patients may cause 
precipitous further fall in. blood pressure 
and respiratory arrest. 
METHOD 

Selective renal angiography was per- 
tormed in dogs with Thorotrast as the con- 
trast medium.? A red Kifa catheter was 
passed into the renal artery by the Sel. 
dinger technique after percutaneous punc- 
ture of a femoral artery. In order to repro- 
duce injection and timing factors in serial 
angiography, an automatic injector was 
used, which not onlv injected the same 
amount of Thorotrast each time at the 


* From the Department of Radiology, Albert Einstein College of Medicine, Bronx, New York. 
This work was supported by U. S. Public Health Service Research Grant NIGMS 2Ror GM 15809-03. 
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same rate, but also initiated the roent- 
genographic exposure at the same time in 
the course of the injection. The dose of 
Thorotrast was o.; ml. per kg. Direct 
magnification radiography (2 to 2.5 times 
magnification) was obtained, using an 
x-ray tube with high speed rotating anode 
and an effective focal spot of o.3 mm. 
(Dynamax 61). The magnification tech- 
nique allowed improved study of the 
smaller intrarenal vessels; however, the 
x-ray tube limits precluded rapid serial 
filming. Exposures were made at 1 per sec- 
ond or 2 per three seconds for a total of 6 
films in the usual study. Blood pressure was 
recorded continuously from a catheter in 
the lower aorta. The dogs were anesthetized 
with sodium pentobarbital administered 
intravenously. 

Dibenzyline,* 2 mg. per kg. diluted in 
200 ml. of saline, was given intravenously 
on the period of 30 minutes. 

Acute hemorrhagic shock was produced 
by rapid bleeding from the femoral artery 
into a warmed graduated bottle containing 
heparin solution. When reinfused, the blood 
was passed through a fine metal filter to 
prevent the introduction of clots. 

The protocol consisted of the following 
steps: control angiogram; administration 
of Dibenzyline; angiogram 3o minutes after 
completion of the Dibenzyline infusion; 
bleeding to the desired level of hypotension 
followed by an angiogram; administration 
of epinephrine intravenously (15 ug. per 
kg. in § ml. saline) in about 10 seconds, 
followed by an angiogram 45 seconds later; 
rapid reinfusion of the blood followed by a 
final angiogram. 


RESULTS 


ing in weight from 12 to 22 kg. The average 
control mean blood pressure was 146 mm. 
Hg—a level not unusual for dogs under 
sodium pentobarbital anesthesia. Post- 
hemorrhagic systemic mean blood pressure 


*'Fhe Dibenzyline used in this study was kindly supplied by 
Smith, Kline and French Laboratories, Philadelphia, Penn- 
sylvania. 
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levels were in the range of 23 to 60 mm. Hg 
at the time of study by 7 angiograms. Five 
of the studies were done at a blood pressure 
level of 44 to 51 mm. Hg; the other 2 were 
at 23 and 60 mm. Hg. To produce these 
levels of hypotension by bleeding after 
alpha-adrenergic blockade, an average of 
30 ml. of blood were removed per kg. of 
body weight. This compares with bleeding 
of 39 ml. per kg. to produe similar levels of 
hvpotension in another group of dogs with- 
out alpha-adrenergic block. This differ- 
ence is to be expected since the dogs pre- 
treated with Dibenzyline are less able to 
respond by vasoconstriction during the 
time of blood volume loss and are thus less 
able to maintain systemic blood pressure. 


EFFECTS OF DIBENZYLINE 


Under the conditions of these experi- 
ments alpha-adrenergic blockade in itself 
effected hemodynamic changes. In the con- 
trol state the animals apparently had a 
degree of vasoconstriction, very likely pro- 
duced or exaggerated by the anesthesia. 
Corcoran and Page! had reported that so- 
dium pentobarbital causes an increase in 
systemic blood pressure with resultant con- 
striction of renal afferent arterioles; it was 
proposed that these changes may be due to 
excitation of the sympathetic nervous sys- 
tem. In the 5 dogs the mean blood pressure 
decreased after Dibenzyline, from an aver- 
age level of 146 mm. Hg to one of 96 mm. 
Hg. As evidence of lessening of vasocon- 
striction after Dibenzyline, the angiograms 
showed changes as compared with the con- 
trol (Table 1), chiefly an increase in size 
of the renal vessels (Fig. 1, B and F). Us- 
ing a difference of 10 mm. in either length 
or width as an indication of change in renal 
size, the kidney showed no change in 4 
animals and an increase in size in the other 
animal. 


HEMORRHAGE AFTER DIBENZYLINE 


The changes in the appearance of the 
renal angiograms after hemorrhage as com- 
pared to the pre-bleeding angiograms are 
summarized in Table m. The main renal 
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CHANGES WITH DIBENZYLINE COMPARED 
WITH CONTROL 
(§ dogs) 


Increase Decrease Unchanged 


Main renal artery 
Segmental arteries 
Interlobar arteries 
intrarenal veins 
Main renal vein 
Flow 


im X BS 


to 
= 
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and segmental arteries remained unchanged 
or showed a slight decrease in caliber. The 
interlobar arteries varied in their response, 
although again they tended to remain un- 
changed or dilate slightly (Fig. 1C). The 
main renal and intrarenal veins showed no 
change or a slight decrease in size (Fig. 
28). As judged from angiographic criteria, 
renal blood flow appeared to have dimin- 
ished only slightly. After hemorrhage the 
kidney decreased in size in 2 of the § dogs. 
These findings differed from those previ- 
ously reported? in hemorrhage without 
Dibenzyline pre-treatment, where all renal 


vessels showed diminution in size and 
where angiographic criteria indicated 


marked diminution in renal blood flow. 
Also, in the unmodified hemorrhage group 
many of the studies showed evidence of 
diversion of blood awav from the cortex. In 
the Dibenzyline group only minimal irregu- 
larity of the cortical nephrogram was seen 
in 2 dogs (Fig. 1G; and 2B); the other 3 
dogs showed homogeneous regularity of 
the cortical nephrogram despite the hypo- 
tension. The difference in the 2 groups in 
respect to evidence of redistribution. of 
intrarenal blood flow is most likelv due to 
the effect of Dibenzyline in lessening or pre- 
cluding the constriction of the small periph- 
eral renal vessels following hemorrhage. 
The levels of hypotension were similar in 
the 2 groups. A less likely explanation for 
the difference in appearance of the nephro- 
gram would be the difference in magnitude 
of bleeding in the 2 groups to reach the 
desired levels of hypotension-average of 
3o ml. per kg. in the Dibenzyline group as 
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TABLE HH 


CHANGES WITH HEMORRHAGE AFTER DIBENZYLINE 
(5 dogs) 
Increase Decrease Unchanged 


Main renal artery 


3 2 
Segmental arteries 2 3 
Interlobar arteries 2 i 2 
Intrarenal veins 3 2 
Main renal vein a 3 
Flow y 2 


compared to 39 ml. per kg. in the dogs with- 
out alpha-adrenergic block. 


EFFECTS OF EPINEPHRINE 


With the intravenous administration of 
epinephrine during the hypotensive state 
all dogs showed a similar response in re- 
spect to svstemic blood pressure. Within 
30 seconds of the epinephrine administra- 
tion the pressure fell, usually 1o to i$ 
mm. Hg with gradual restitution so that 
the pre-epinephrine levels were reached 
within § minutes. Epinephrine has both 
alpha-adrenergic and beta-adrenergic stim- 
ulating effects; with block of the alpha- 
adrenergic receptors by the Dibenzyline, 
epinephrine’s beta-adrenergic effects are 
manifest resulting in further hypotension 
rather than the usual epinephrine-induced 
increase in blood pressure. 

Previous studies? had demonstrated that 
this dose of epinephrine (15 ug. per kg.) 
administered intravenously to normal dogs 
produced a marked increase in renal vascu- 
lar resistance with narrowing of the major 
branches of the renal artery (segmental 
arteries) near the site of branching of the 
main renal artery with poor opacification of 
the narrowed interlobar arteries. These 
epinephrine effects were even more pro- 
nounced in hypovolemic animals. In our 
present studies the hemorrhaged dogs pre- 
treated with Dibenzyline showed a mark- 
edly different response to epinephrine 
(Table 111). Mean systemic blood pressures 
for the § animals at the time of the epineph- 
rine angiogram were 18, 30, 31, 33, and 
37 mm. Hg. As compared to the pre- 
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lic. 1. (4) Control angiogram in 12 kg. dog; mean blood pressure 156 mm. Hg; 3 second film after injection 
of the Thorotrast. (B) 30 minutes after completion of Dibenzyline infusion with mean blood pressure 116 
mm. Hg; 4 second film. The segmental and interlobar arteries are slightly increased in caliber. (C) Within 
a few minutes after bleeding with mean blood pressure 45 mm. Hg; 3 second film. As compared to B, the 
segmental arteries are slightly narrowed and the interlobar arteries are slightly dilated. (D) After epineph- 
rine with mean blood pressure 3o mm. Hg; 3 second film. As compared to C, there is slight dilatation of 
the segmental arteries. 





epinephrine angiograms, the studies showed: 
no change or increase in caliber of the main 
renal, segmental, and interlobar arteries; 
no change or slight diminution in size of the 
main renal and intrarenal veins (Fig. 1, D 
and 7; and 2C). In all 5 animals the kidnev 
showed no change in size after the epineph- 
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Fic. 1. (E) Control angiogram; 2 sec- 
ond film. Smooth nephrogram. (F) 
After Dibenzyline; 2 second film. 
Smooth nephrogram. As compared 
to KE, there is better opacification 
of the peripheral vessels with in- 
creased caliber of the segmental 
and interlobar arteries. (G) After 
bleeding; 2 second film. As com- 
pared to F, the main renal and seg- 
mental arteries are slightly nar- 
rowed, and the interlobar arteries 
slightly widened. There is minimal 
irregularity of the cortical nephro- 
gram with opacification of the main 
and intrarenal veins. The inter- 
lobular vessels are well opacified. 
The kidney has decreased in size. 


rine. Angiographic criteria suggested no 
change or only slight diminution in renal 
blood flow. The 2 dogs who had shown 
minimal irregularity of the cortical nephro- 
gram after hemorrhage continued to show 
the same findings to the same degree after 
the epinephrine (Fig. 1/7; and 2C). None 
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liG. 1. (/7) After epinephrine; 2 second film. There is still only minimal irregularity of the cortical nephrogram 
with good opacification of the interlobular vessels. (Z) After bleeding; 43 second film. Good vein opacifica- 
tion. (Y) After epinephrine; 43 second film. Good vein opacification, similar to Z. (K) After reinfusion of 
the blood; 43 second film. The kidney and main renal vein are increased in size as compared to J. 
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liG. 2. (4) Angiogram in a 15 kg. dog after Dibenzyline; mean blood pressure now g1 mm. Hg, had been 
141 mm. Hg in control state; 2 second film after injection of Thorotrast. There is opacification of the 
arteries and veins. The arcuate and interlobular vessels are seen quite well. (B) After bleeding with 
mean blood pressure 45 mm. Hg; 2 second film. The kidney is smaller than in 4. The intrarenal and renal 
vessels are only slightly smaller than before bleeding. The interlobular vessels are still well opacified. 
There is only minimal irregularity of the cortical nephrogram. (C) After epinephrine, mean blood pressure 
33 mm. Hg; 2 second film. No significant change from B. (D) After blood reinfusion mean blood pressure 

107 mm. Hg; 2 second film. The kidney is larger than in B. Now it resembles angiogram of 4. 
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Taare lil 
EPINEPHRINE AFTER DIBENZYLINE AND HEMORRHAGE 


In- De- Un- Indeter- 
crease crease changed minate 


Main renal artery 2 3 
Segmental arteries — 3 2 
Interlobararteries — 1 


4 
Íntrarenal veins 2 3 
Main renal vein 3 l : 
Flow 2 3 


of the other animals showed these findings 
even with the extreme hvpotension after 
the epinephrine. 


REINFUSION OF BLOOD 


The final angiogram was done within a 
few minutes of rapid reinfusion of the blood 
in 4 dogs. The mean svstemic blood pres- 
sure was restored to the pre-bleeding level 
or slightly above that level. The average 
pre-bleeding (post-Dibenzyline) mean sys- 
temic blood pressure was 97 mm. Hg and at 
post-reintusion of the blood 110 mm. Hg. 
As compared to the pre-bleeding angio- 
grams the main renal and segmental ar- 
teries showed an increase in caliber, the 
interlobar arteries were the same in size or 
increased, the main renal and intrarenal 
veins were the same or decreased in caliber, 
the renal blood flow was the same as judged 
from the angiograms (Table 1v). In all 4 
animals the kidnev size was the same as 
measured on the pre-bleeding angiogram 


(Fig. 1 K; and 2D). 


URINE FLOWS 


In 4 of the experiments rough urine flows 
were determined by collecting 10. minute 
period bladder urine eva a catheter in the 
bladder. These crude urine flow determina- 
tions are listed in Table v. After alpha- 
adrenergic block the urine How tended to 
remain unchanged or increase. After hemor- 
rhage the urine flow diminished and then 
after epinephrine remained at this low level 
or increased slightly. In 3 of the animals 
urine flow was monitored after reinfusion of 
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CHANGES AFTER REINFUSION OF BLOOD COMPARED 
WITH PRE-BLEEDING ANGIOGRAM 





Increase Decrease Unchanged 
Main renal artery 
Segmental arteries 
Interlobar arteries 
Intrarenal veins 
Main renal vein 
Flow 


Ba 3 ies 


p? p 
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the blood; in all 3 there was a marked 
diuresis. 


SUMMARY 


1. Alpha-adrenergic block effects changes 
in the appearance of the angiogram as com- 
pared to that of the control study in the 
anesthetized dog, manifested by an increase 
in size of the renal vessels. There is appar- 
entlv a degree of constriction of the renal 
vessels in the anesthetized dog. 

2. In hypovolemic hypotension after 
alpha-adrenergic block the angiogram 
shows only slight, if any, changes in the 
renal vessels. This differs markedly from 
the changes in hypovolemic hypotension 
without Dibenzvline pre-treatment where 
all renal vessels showed diminution in size. 

3. After hemorrhage in the untreated 
dog there 1s evidence of redistribution of 
intrarenal blood flow with diversion of blood 
away from the cortex as shown by irregu- 
larity of the cortical nephrogram. In hypo- 
volemic hypotension after Dibenzvline the 
diversion of blood away from the cortex is 
much less marked or not apparent. 


TABLE V 


URINE FLOW 
(ml. per minute) 








Dog No. 1 2 ; 4 
Control O.j-0.$ O.2 Lg QUE 
After Dibenzyline O.3-0.$ OF 2-2.9  1.7-2 
After hemorrhage O.1 0.3 0.03 .03 
After Epinephrine 0.2 0.9 O.1-0.7 02 
After blood reinfusion 1.5-2.7 30 gio = - 
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4. Intravenous epinephrine in the hemor- 
rhaged, Dibenzyline pre-treated dogs ef- 
fected no change or increase in caliber of 
the renal arteries. This differs from the 
marked vasoconstriction resulting from 
epinephrine administered to the hemor- 
rhaged dog without alpha-adrenergic block. 

z. In hvpovolemic hypotension the vaso- 
constriction is most marked in the cortex 
with diversion of blood away from the cor- 
tex verv likely related to endogenous cate- 
cholamine action mediated by increased 
activity of the svmpathetic nervous sys- 
tem. This effect is precluded or diminished 
by alpha-adrenergic blockade. 

Milton Elkin, M.D. 

Department of Radiology 

Albert Einstein College of Medicine 
Yeshiva University 

1300 Morris Park Avenue 

Bronx, New York 10461 
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ANGIOGRAPHIC EVALUATION OF THE 
NONVISUALIZING KIDNEY* 


By JERRY P. PETASNICK, M.D., and SURESH K. PATEL, M.D. 


CHICAGO, ILLINOIS 


ONVISUALIZATION of one or both 
kidneys during intravenous pvelog- 
raphy is a frequent roentgenographic find- 
ing and often presents a problem in diag- 
nosis. Nephrotomography': and retrograde 
pyelography, although routinely utilized, 
often fail to provide sufficient diagnostic 
information and are inadequate for evaluat- 
ing the functional capacitv of the remaining 
renal parenchyma. Renal angiography has 
proved successful in our experience in pro- 
viding this information and has a high 
diagnostic yield, particularly in the evalua- 
tion of theunilateral nonvisualizing kidney. 
A group of 30 patients (Table 1) in whom 
renal arteriography and/or venography 
proved useful in evaluating the cause of 
unilateral nonvisualization has been re- 
viewed and representative cases are re- 
ported. 





REPORT OF CASES 


Case r. N.S. is a 66 year old female with 
known rheumatic heart disease complicated by 
atrial fibrillation and multiple valve disease. 
While hospitalized for evaluation of her heart 
disease, the patient awoke with a sudden onset 
of dull, constant nonradiating right flank pain. 
Examination of the abdomen revealed no ab- 


Taste | 


UNILATERAL NONVISUALIZING KIDNEYS 
EVALUATED BY ANGIOGRAPHY 


Obstruction of renal arterv 9 
Agenesis 8 
Renal tumor § 
Infection 3 
Ureteral obstruction 3 
Renal vein thrombosis I 
Arteriovenous fistula I 

Total Cases 39 


normalities. Intravenous pyelography demon- 
strated a normal left kidney; however, the right 
kidney did not visualize. Over the next 24 
hours the pain increased in severity and there 
was an associated decrease in urinary output. 
Abdominal and selective renal arteriography 
(Fig. 1, ,-C) performed 24 hours after the 
onset of symptoms demonstrated an embolus 
in the right renal artery just distal to the bitur- 
cation, 


Case n. W.W. is a 43 year old male admitted 
for evaluation of acute right flank pain and 
hematuria. A diagnosis of membranous glomer- 
ulonephritis had been made 1 year prior to 
admission and the patient was being treated 
with steroids. An intravenous pyelogram ob- 
tained at the time the diagnosis was established 
was normal. Intravenous pyelography at the 
time of admission failed to visualize the right 
kidney. The left kidney was slightly enlarged 
and visualized normally. Retrograde pyelog- 
raphy (Fig. 2.4) demonstrated slight enlarge- 
ment of the right kidney and a normal collect- 
ing system. Selective right renal venography 
and inferior vena cavography (Fig. 2, B and C) 
demonstrated thrombosis of the right renal 
vein. The patient was anticoagulated and fol. 
low-up examinations over a period of 6 months 
demonstrated some return of function of the 
right kidney. 


Case rr. D.W. is a 28 year old male admitted 
for evaluation of a nonvisualizing right kidney. 
An intravenous pyelogram (Fig. 3.4) obtained 
during the course of a work-up for hyperten- 
sion demonstrated that the left kidney was 
normal but enlarged. No right renal outline 
could be identihed. Cystoscopy revealed a 
normal trigone and right ureteral orifice; how- 
ever, on retrograde pyelography (Fig. 3B), an 
atretic blind right ureter was seen. Abdominal 
aortography (Fig. 3C) revealed an absent right 
renal artery and a diagnosis of renal agenesis 
was made. Surgical exploration revealed a small 


* From the Department of Diagnostic Radiology, Rush-Presbyterian-St. Luke's Medical Center, Chicago, Illinois. 
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Fic. 1. Case 1. A 66 year old white female 
with known rheumatic heart disease com- 
plicated by atrial fibrillation and multiple 
valve disease. Right kidney did not visual- 
ize on intravenous pyelography. (7) Ab- 
dominal aortogram demonstrates an em- 
bolus (arrow) in the ventral branch of the 
right renal artery. ( B) Selective right renal 
arteriogram demonstrates that the embo- 
lus involves 2 major branches of the ven- 
tral division of the right renal artery 
(arrows). (C) Parenchymal phase of the 
selective renal arteriogram demonstrates 
an avascular area (arrows) representing 
an area of infarction. 


mass weighing approximately z gm. which con. 
tained small islands of residual renal tissue with 
several well formed glomeruli. The final patho- 
logic diagnosis was renal dysgenesis. 


Case 1v. L.M. is a 57 year old man with a 1 
month history of dysuria and right flank pain 
associated with a 40 pound weight loss. Phys- 
ical examination revealed a mass in the right 
Hank region. Intravenous pyelography (Fig. 
44) using nephrotomography and total body 
opacification technique demonstrated enlarge- 
ment of the right kidney and hydronephrosis of 
the right collecting system. Retrograde pyelog- 
raphy was attempted, but was unsuccessful 
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because of inability to identity the right ureteral 
orifice. Abdominal aortography (Fig. 4, B and 
C) and selective renal arteriography (Fig. 4, 
D and E) demonstrated a large hydronephrotic 
collecting system with a thin rim of renal pa- 
renchyma. The abdominal aortogram demon- 
strated large lumbar vessels and a diagnosis of 
pyonephrosis was made. At surgery the patient 
was found to have a large tuberculous pyoneph- 
rosis with stenosis at the uretero-pelvic junc- 
tion. 


Case v. O.G. is an 81 year old female ad- 
mitted with a 6 month history of hematuria 


and weight loss. Intravenous pyelography 
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demonstrated enlargement of the right kidney; 
however, the collecting system was not visual- 
ized. The left kidney was well visualized and 
appeared normal. Bilateral retrograde pyelog- 
raphy demonstrated a normal left collecting 
system. On the right there was obstruction of 
the ureter just distal to the uretero-pelvic junc- 
tion with dilatation of the ureter at the site of 
obstruction by what appeared to be a mass 
within the ureter (Fig. 54). Abdominal aortog- 
raphy and bilateral selective renal arteriogra- 
phy demonstrated a large hypernephroma oc- 
cupying almost the entire right kidney (Fig. 
sB). In addition, a small hypernephroma was 
noted in the upper pole of the left kidney. 
Because of the patient’s age, surgery was 
deferred and there is no information as to 
whether the obstruction of the ureter was pro- 
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ic. 2. Case 11. A 43 year old male with 
known membranous glomerulonephritis. 
The right kidney was not visualized on an 
intravenous pyelogram. ‘The left 
normally visualized; however, the renal 
size appeared to be slightly enlarged. 
(4) Right retrograde pyelogram demon- 
strates a normal appearing right collecting 
system and slightly enlarged kidney. 
(B) Selective right renal venogram dem- 
onstrates that the catheter has been 
placed across a thrombus in the right renal 
vein which extends into the inferior vena 
cava. (C) Inferior vena cavogram demon- 
strates a mass projecting into the inferior 
vena cava at the level of the right renal 
vein (arrows). There is a small amount 
of residual contrast medium about the 
thrombus in the right renal vein. 


Was 


duced by tumor growing into the renal pelvis 
Or by blood clots. 


Case vi. G.H. is a 46 year old male admitted 
for evaluation of left flank pain of 2 months’ 
duration. The patient denied urinary tract 
symptoms and no abnormalities were noted on 
physical examination. An intravenous pyelo- 
gram (lig. 64) demonstrated a normal right 
kidney; however, the left kidney was not 
visualized. A mass was noted in the region of 
the left kidney which displaced the body of the 
stomach anteriorly on an upper gastrointestinal 
examination. Retrograde pyelography (Fig. 
6B) revealed that there was marked distortion 
of the left collecting system with dilatation of 
the calyces and narrowing of the renal pelvis. 
Renal arteriography (Fig. 6, C and D) demon- 





strated a relatively avascular mass in the lert 
kidney with tumor vessels at its periphery. At 
surgery a large epidermoid carcinoma was 
found originating in the renal pelvis. 


Case vu. A.O. is a 41 year old female ad- 
mitted for evaluation of intermittent painless 
gross hematuria of 2 weeks’ duration. An intra- 
venous pyelogram on admission demonstrated 
delayed visualization of the right kidney; how- 
ever, a retrograde pyelogram was normal. The 
patient had intermittent episodes of hematuria 
during her hospitalization. A repeat intrave- 
nous pyelogram during one of these episodes 
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Fic. 3. Case nr. A 28 year old male with 
hypertension. (4) Intravenous pyelogram 
demonstrates a normal left kidney. The 
right kidney is not visualized and there is 
no evidence of a renal outline. (B) Right 
retrograde pyelogram demonstrates a 
small blind ureter on the right. (C) Ab- 
dominal aortogram demonstrates a normal 
left renal artery and left kidney. The right 
renal artery and kidney are not visualized 
and the diagnosis of renal agenesis was 
made. 


demonstrated a normal left kidnev, but failed 
to visualize the right kidney. A retrograde 
pyelogram demonstrated a mass in the renal 
pelvis which was felt to represent a blood clot 
(Fig. 7.7). Selective arteriography performed 
the same day demonstrated an aneurysm of the 
proximal right renal artery with an arteriove- 
nous fistula (Fig. 7, B and C). 


/ 


DISCUSSION 
Renal arteriography and/or venography 
is of greatest value when retrograde pyelog- 
raphy fails to establish the etiology of renal 
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Fic. 4. Case iv. A $7 year old male with a 
history of dysuria and right flank pain. 
(4) Intravenous pyelogram demonstrates 
that there is enlargement of the right renal 
outline. The lower arrows delineate the 
inferior margin of the renal mass. The 
upper arrowheads delineate the inferior 
margin of a hydronephrotic collecting sys- 
tem. The left kidney is normal. (B and C) 
Abdominal aortogram. Arterial phase with 
subtraction demonstrates stretching of the 
intrarenal branches of the right renal 
artery. On the subtraction film C, there is 
an enlarged right fourth lumbar artery 
(arrows) which delineates the inferior 
margin of the kidney. 


nonvisualization.?? Definitive diagnosis by 
retrograde pvelography is limited to those 
entities which produce a characteristic de- 
rangement of the renal collecting system or 
ureter and the differential diagnosis of renal 
mass lesions and parenchymal diseases is 
beyond the capabilities of the method. The 
examination may be normal, incomplete or 
unsuccessful. Acute occlusion of the renal 
artery or vein usuallv results in nonvisual- 
ization during intravenous pyelography; 
however, the collecting svstem remains 
normal until renal atrophy occurs as dem- 
onstrated by Case rr. Technical difficulties 
may interfere with ureteral catheterization 
or there may be incomplete filling of the 
ureter and/or calyceal svstem. When the 
renal pelvis is markedly dilated, it may ob- 
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struct the ureter at the uretero-pelvic junc- 
tion and prevent catheterization. 
Hvdronephrosis and renal insufficiency 
are relative contraindications to retrograde 
pyelography because of the danger of sec- 
ondary infection or renal shutdown.? Neph- 
rotomography':? has been widely used in 
the diagnosis of hydronephrosis because of 
the ability to identify the dilated collecting 
system by the technique of total body opaci- 
fication? or by identification of the cres- 
cent sign.?? Becker! has demonstrated that 
nephrotomography is often useful in evalu- 
ating the size of a nonvisualizing kidney or 
in establishing that a kidney is present. 
Although the examination is relatively sım- 
ple to perform and requires little in the wav 
of specialized equipment, in most cases the 


lic. 4. (D and E) Representative roentgenograms from a selective right renal arteriography, demonstrate 
a large hydronephrotic collecting system with thinning of the cortex and stretching of the renal arteries. 
Because of the prominent lumbar artery, a diagnosis of infection was made. Pathologic diagnosis was 
tuberculous pyonephrosis. 


© 


information obtained is not specific enough 
to establish the cause of nonvisualization. 
Absence of the renal outline does not neces- 
sarily mean absence of a kidney. There may 
be unsatisfactory opacification if the renal 
parenchyma is involved by tumor or infec- 
tion or if the kidney is nonfunctional be- 
cause of ureteral or vascular obstruction. 

Renal arteriography and venography can 
provide considerable assistance in establish- 
ing the etiology of renal nonvisualization. 
Idbohrn*? has demonstrated the value of 
renal arteriography in patients with de- 
layed excretion during intravenous pyelog- 
raphy. In addition to the diagnostic infor- 
mation obtained, he felt that renal ar- 
teriographv was useful in predicting the 
functional capacity of the remaining renal 
parenchyma. Renal arteriography may also 
be of value in preoperative planning. Id- 
bohrn® has shown that obstructive urop- 
athy results in progressive reduction of the 
main renal artery, reaching a critical ṣo 
per cent level in 30 to 40 days. At this 
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point, renal damage is irreversible and the 
relief of obstruction frequently fails to re- 
store renal function. Siegelman and Bos- 
niak? have discussed the value of renal ar- 
teriography in the diagnosis and manage- 
ment of hydronephrosis. An objective 
assessment of the potential renal function 
in a hydronephrotic kidney can be made 
from the size of the renal artery and the 
amount of remaining parenchyma. This 
often assists in deciding whether to attempt 
plastic repair or perform a nephrectomy. 
Furthermore, the number, course and ori- 
gin of the renal arteries can be assessed. 
The indications for renal arteriography 
and/or venography in the evaluation of a 
nonvisualizing kidney include: 


1. Incomplete, unsuccessful or normal 
retrograde pyelogram. 

2. Absence of a renal outline on nephro- 
tomography. 

3. Hydronephrosis of unknown etiology. 

4. Renal mass. 

c: Trauma. 
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bic. 5. Case v. An 81 year old female with bilateral hypernephroma. Intravenous pyelogram demonstrated 
enlargement of the right kidney; however, the collecting system was not visualized. The left kidney was 
visualized and appeared to be normal. (,7) Right retrograde pyelogram demonstrates that there is a mass 
dilating and obstructing the proximal right ureter. (B) Selective right renal arteriogram demonstrates 
involvement of the right kidney by a large hypernephroma. At the time of arteriography, a small hyper- 
nephroma was also noted incidentally in the upper pole of the left kidney. 


6. Evaluation of the renal vasculature 
and the functional capacity of the re- 
maining renal parenchyma. 

The patients examined 1n our series do 
not represent a true spectrum of the prob- 
lem of nonvisualization but rather reflect 
the types of patients referred for angio- 
graphic studies. Urinary tract outflow ob- 
struction is the most common cause of non- 
visualization!?^!! and the roentgenographic 
changes are those of hvdronephrosis. Unless 
the obstruction is complete, the diagnosis 
is usually established by delayed roent- 
genograms; nephrotomography or retro- 
grade pyelography and arteriography are 
rarely necessary for diagnosis. Only 3 pa- 
tients with hydronephrosis secondary to 
nontumorous ureteral obstruction were 


studied in our series, attesting to the fact 
that these patients rarely are referred for 
arteriographic examinations. Because of the 
value of arteriography in assessing the 
functional capacity of a hydronephrotic 
kidney, it is advisable that these patients 
be studied prior to any surgical procedure 
to assess the status of the renal vasculature. 

[n our series the most common cause of 
nonvisualization was obstruction of the 
renal artery followed by agenesis of the 
kidney (Table 1). Renal artery obstruction 
occurred as the result of severe arterio- 
sclerotic disease, renal artery thrombosis, 
renal artery embolus and trauma. The 
patients reported illustrate the prob- 
lems in differential diagnosis remaining 
after nephrotomography and retrograde 
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Fic. 6. Case vi. A 46 year old male with epidermoid carcinoma of the left kidney. (4) Intravenous pvelo- 
gram demonstrates a large mass in the region of the left kidney, The left collecting system was not visual- 
ized. The right collecting system is normal. (B) Retrograde pyelogram demonstrates that there is marked 
distortion of the left collecting system with dilatation of those few calvces identified. 


pyelography have been obtained. The pa- 
tients with renal vein thrombosis and ar- 
teriovenous fistula had normal appearing 
collecting systems on retrograde pyelog- 
raphy, while the patient with epidermoid 


carcinoma of the renal pelvis was mis- 
takenly diagnosed and initially treated as 
tuberculosis because of the bizarre appear- 
ing calyceal system. The patient with bi- 


lateral hvpernephromas was initially 





lic. 6. (C and D) Representative roentgenograms from a selective left renal arteriography demonstrate 


stretching of the intrarenal branches with multiple small collections of tumor vessels (arrows) and destruc- 


tion of the parenchyma. 
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Fic. 7. Case vir. A 41 year old female with 
an arteriovenous fistula of the right kid- 
ney. Intravenous pyelography failed to 
visualize the right kidney. The left kid- 
ney was normal. (4) Right retrograde 
pyelogram demonstrates that the collect- 
ing system 1s of normal size and configura- 
tion; however, there is a large mass within 
the collecting system which represents a 
blood clot. (B and C) Representative 
roentgenograms of a selective right renal 
arteriography demonstrate that there is 
an aneurysm of the ventral branch of the 
renal artery (arrow), with rapid shunting 
into the inferior vena cava (upper arrow- 
head) at the same time that the renal 
artery is visualized (lower arrowhead). 


thought to have hydronephrosis on the 
right as a result of a ureteral tumor. Retro- 
grade pyelography was technically unsuc- 
cessful in the patient with tuberculous 
pyonephrosis, and a blind ureter was iden- 
tified in the patient with renal agenesis. In 
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all cases arteriography and/or venography 
was diagnostic. 
CONCLUSION 


Intravenous and retrograde pyelography 
may be unsuccessful in establishing the 
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cause of unilateral renal nonvisualization. 
A group of patients in whom renal arteriog- 
raphy and/or venography proved useful 
Is reported. 

Obstruction of the renal artery by throm- 
bosis, embolus or trauma was the most 
common cause of unilateral nonvisualiza- 
tion evaluated in our series. 

Other causes in order of decreasing fre- 
quency included renal agenesis, renal 
tumor, infection, ureteral obstruction, renal 
vein thrombosis and arteriovenous fistula. 


Jerry P. Petasnick, M.D. 

Department of Diagnostic Radiology 
Rush-Presbyterian-St. Luke’s Medical Center 
1753 West Congress Parkway 

Chicago, Illinois 60612 
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SEMISELECTIVE RENAL ANGIOGRAPHY* 


By THERON W. OVITT, M.D., and KURT AMPLATZ, M.D. 


MINNEAPOLIS, MINNESOTA 


1: IS the purpose of this communication 
to describe a simple technique for renal 
artery visualization without disturbing su- 
perimposition of other abdominal vessels. 
This technique has been used in £o patients 
and was found to be superior to previously 
used end occluded catheter or open catheter 
methods. 


METHOD 


A ring-shaped catheter similar to the one 
previously described by Williams e a7? and 
Paulin? for nonselective coronary arteriog- 
raphy is used. The catheter consists of a 
loop with numerous lateral side holes (Fig. 
1). After percutaneous introduction of the 
guidewire, the catheter 1s advanced over 
the guide into the upper abdominal or lower 
thoracic aorta. Following withdrawal of the 
guidewire, the catheter resumes its original 
ring shape. The diameter of the catheter 
ring is slightly smaller than the diameter of 
the abdominal aorta. It is gently withdrawn 
and rotated under fluoroscopic control until 
it reaches the level of the renal arteries. The 
renal arteries are identified by small test 
injections or by a sudden slight expansion 
of the catheter loop when it enters the renal 
artery orifices. (This applies only if both 
renal arteries arise at the same level.) If one 
renal orifice is higher, the catheter loop is 
positioned at the proximal renal artery level 
(Fig. 2). Ideally, the catheter loop should 
lie in a horizontal position, which 1s best ac- 
complished by advancing it into the thor- 
acic aorta then gentle withdrawal and si- 
multaneous rotation, thus keeping the 
catheter coil tight. 

Arteriography is performed in the usual 
fashion using approximately 40-50 cc. of 
contrast medium at a slightly slower injec- 
tion speed than commonly used for renal 
arteriography with end open or end 


occluded catheters. Delivery rates and 
amounts of contrast medium are adjusted 
to estimated renal flow rates, size of pa- 
tient, size of aorta, etc. Àn approximate 
flow rate of 20 cc./second is suitable for 
most patients. 

For the introduction of the catheter, a 
curved, preferably teflonized guidewire is 
used since straight guidewires may tend to 
exit through one of the lateral side holes. 
For exchange, the catheter is withdrawn in- 
to the common iliac artery which straight- 
ens the loop, and a guidewire is re-intro- 
duced under fluoroscopic observation, Exit 
of the guidewire through a side hole is thus 
readily visible. 

By positioning the catheter loop at the 
mouth of the celiac axis or superior mesen- 
teric artery, contrast visualization of these 
arteries is significantly enhanced; however, 
visualization remains inferior to selective 
catheterization techniques. 


RESULTS 


The renal arteriograms of 35 patients 
undergoing renal arteriography with the 
described catheter were analyzed. Special 
attention was given to the degree of renal 
artery visualization, the nephrographic ef- 
fect and the degree of disturbing opacifica- 
tion of the superior mesenteric and celiac 
branches. There was uniformly excellent 
renal artery visualization. Only 1 case 
showed suboptimal demonstration of 1 kid- 
nev which was due to inadequate position- 
ing of the catheter. In this case the right 
renal artery arose approximately 1 cm. 
cephalad to the left renal artery, but the 
catheter was positioned at the level of the 
left renal artery. Consequently, visualiza- 
tion of the right renal artery was only fair, 
but still sufficient for diagnostic purposes. 
Most cases showed a minor degree of supe- 


* From the Department of Radiology, University of Minnesota Hospitals, Minneapolis, Minnesota. 
This work was supported in part by USPHS Grants No. 1 T12 HE 5863-0281 and 2 PO1 HE 06314. 
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Fic. 1, Diagrammatic representation of the ring 
catheter positioned at thelevel of the renal arteries. 
Note that the catheter bulges slightly into the 
renal artery orifices. 


rior mesenteric artery opacification which 
was, however, so dilute that it did not inter- 
fere with the interpretation of the renal 
arteriogram. Transitory faint filling of the 
celiac axis was rare. 

In cases with suspected hypernephromas, 
where bilateral renal arteriographv is de- 
sirable in addition to selective renal arteri- 
ographv, the selective procedure could be 
eliminated by this technique. 


DISCUSSION 


Ideally, in renal arteriography, the renal 
arteries should be densely opacified without 
disturbing superimposition of other ab- 
dominal vessels which make interpretation 
difficult. This is particularly true in the 
evaluation of renal donors where small seg- 
mental renal branches can be easily over- 
looked. 

In order to achieve this goal, an open end 
catheter with additional side holes can be 
positioned below the level of the renal ar- 
teries; and the injection can be made with 
such a force that the contrast medium 
reaches only the level of the renal arteries 
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lic. 2. Renal arteriogram in a patient with the renal 
arteries arising at different levels. The loop is 
positioned correctly at left renal artery level. Note 
only the faint opacification of disturbing ab- 
dominal branches. 


during diastole. This titration of blood flow 
can be carried out under fluoroscopv, and, 
depending on speed of blood flow, the cath- 
eter can be withdrawn more or less below 
the level of the renal arteries and the in- 
jection force adjusted. This technique, al- 
though successful in experienced hands, re- 
sults in considerable dilution of contrast 
medium during systole where unopacified 
blood enters the renal arteries, thus causing 
à "weak" renal arteriogram. 

If end open catheters with side holes are 
positioned exactly at the level of the renal 
arteries as recommended by some angiog- 
raphers, opacification of the celiac axis and 
superior mesenteric artery is usually exces- 
sive. A renal arteriogram of inferior diag- 
nostic quality is the result. 

Superior visualization and technically 
easier catheter positioning is accomplished 
by the use of an end occluded or pigtail type 
catheter. Under these circumstances, the 
catheter can be positioned at the level of 
the renal arteries; and the forward jet 
through the end hole is eliminated. The 
catheter, however, remains separated from 
the renal artery orifice; and, therefore, the 
contrast medium is again diluted, particu- 
larly during systole. 

A ring-shaped catheter loop, on the other 
hand, allows delivery of contrast medium 


Vor. 119, No. 4 


through lateral side holes directly into the 
renal arteries. Systolic dilution is, there- 
fore, eliminated, and the concentration of 
the contrast medium in the renal arteries 1s 
higher as compared with the other cathe- 
terization techniques (Fig. 3, .7 and D). 
Only 10 per cent of the contrast medium 1s 
ejected from the end hole of the ring cath- 
eter, and even this small amount of con- 
trast medium 1s not propelled retrograde 
against the orifice of the superior mesen- 
teric arterv or celiac axis. 

The use of this catheter for semiselective 
visualization of the abdominal branches 
was suggested by Williams and associates,’ 
but it never became popular. It was used 
by us successfully in 1962! but was later 
abandoned because of the inconvenience of 
making this tvpe of catheter. With the 
availability of commercially made disposa- 
ble catheters, its use is again suggested. 

No complications have occurred in our 
patients; but most of the performed studies 
were in the vounger age group, primarily 
renal donors. With any type of catheter 
with numerous side holes, blood may enter 
to the most proximal side hole, and throm- 
bus formation with embolization may oc- 
cur unless the catheter is intermittently, 
forcefully flushed with heparinized Ringer's 
solution. À continuous catheter drip svstem 
is inadequate to prevent thrombus forma- 
tion in these catheters. 

The second possible source of complica- 
tion may be dislodgement of atheroscler- 
otic plaques upon withdrawal of the cathe- 
ter from the iliac arterv. In older persons, 
the ring catheter should be straightened bv 
the guidewire prior to 1ts removal. In the 
older age groups and particularly in. ab- 
dominal aneurvsms its use is contraindi- 
cated. 


CONCLUSION 
The use of a ring-shaped catheter similar 
to the “Littmann loop” or “Paulin cathe- 
ter" allows superior visualization of the 
renal arteries. The technique is simple and 
has been found to be safe in 35 examined 
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liG. 3. (4) Well positioned loop at renal artery level 


opacifving both kidneys during systole. (B) 
Because of high contrast level, both renal veins 
are clearly visualized (arrows). 


patients. Contrast visualization of the renal 
arteries was excellent with minimal or no 
interference from opacified abdominal 
branches. No complications have occurred. 


Theron W. Ovitt, M.D. 
Department of Radiology 
University of Minnesota Hospitals 
Minneapolis, Minnesota 55455 
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LESIONS CAUSING RADIOLUCENT DEFECTS IN THE 
RENAL PELVIS* 
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RO-RADIOGRAPHIC procedures 
have improved vastly since their 
meager beginnings i in the early 1900s. Im- 
provements in excretory and retrograde 
urography have provided better visualiza- 
tion of the renal contours, calvces, pelves, 
ureters and the bladder. Angiogray shy lias 
made possible visualization of B: renal 
vasculature and, along with nephrotomog- 
raphy, differentiation. of Eus cvsts and 
parenchymal tumors has become possible 
in 95 per cent of the cases. 
Despite these advances, urologists and 
radiologists alike have difficulty interpret- 
ing lesions which present as “filling defects” 
on excretory urograms and retrograde 
pyelograms. Stones, tumors, inflammatory 
lesions, cysts, conc omit] apoinalies and 
normal variants all enter into the dif. 
ferential diagnosis. Attempts to improve 
the diagnostic accuracy of these lesions 
through the use of cytology and bacteriol- 
ogy have been made. However, these stud- 
ies by themselves are often misle 'ading. It is 
Our feeling that careful studv of the radio- 
graphic findings will help in the accurate 
identification of lesions producing filling 
defects of the renal pelvis. 


MATERIAL 





Negative renal pelvic defects secondarv 
to technical deviations in obt; arning the 
pyelograms are sometimes confusing. In- 
complete filling of the renal pelvis and 
calyces may produce the a of a 
pathologic filling defect (Fig. 1, 44 and B). 
Such confusion can be ee by en- 
suring more complete filling of the trans- 
port system through the use of adequate 
amounts of contrast media, applying com- 
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pression devices over the lower abdomen, 
and occasionally by placing the patient in 
the prone or Trendelenburg position. 

Iatrogenic pvelographic defects occur 
following the intentional or inadvertent 
introduction of air during retrograde pye- 
lography. These defects are usually ot 
centrally located and change position dur- 
ing subsequent filming sequences. They 
can be 2 by filling the ureteral 
catheter with a nonopaque, sterile fluid 
prior to its introduction into the upper 
urinary tract. When retrograde air pvelog- 
raphy is desired for diagnostic e c 
of renal pelvic lesions, it should be per- 
formed following the opaque py elogr raphy 
since retention of small remnants of the air 
will produce additional confusing negative 
defects on subsequent opaque pyelographic 
films. 

Occasionally the entire ureter, pelvis 
and calyceal system is filled with air as the 
result of a v esicovaginal fistula or a uretero- 
intestinal anastomosis (Fig. 2, 4 and B) 
The collecting system outlined in this 

manner rarely offers a problem in diagnosis 
due to the large amount of gas which is 
present and the patient's clinical history. 

Normal variation in renal pelvic 
morphology may simulate pathologic le- 
sions roentgenographically. Bifid and trifid 
renal pelves are among the most common of 
these variants that produce shadows mis- 
inter preted as pelvic filling defects. Overlap 
of the major or minor calyces will appear 
as a radiolucent filling defect in the an- 
teroposterior projection. Calyces viewed 
on end and overlving intestinal gas can 
also appear as a pelvic filling defect. 
Roentgenograms oe in the oblique 
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Fic. 1. (4) Incomplete filling of the renal pelvis on the 10 minute roentgenogram. (8) External 


abdominal compression device was applied and a normal renal pelvis is demonstrated. 
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. (4) Plain film excretory urogram show 


contrast medium, this air is noted within th 
because of extrophy of the bladder. 








ir the right renal area. (B) Following inje 


i ction of 
lecting svstem. The patient has a 
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projection will differentiate the simulated 
filling detect from an intrinsic calvceal or 
pelvic lesion. 

Intrahilar branching renal vessels some- 
times compress portions of the transport 
system simulating an intrinsic filling defect. 
These are most obvious when thev cross the 
superior infundibulum. In this area thev 
produce transverse linear compression lines 
which with adequate filling and oblique or 
lateral projections will be localized ex- 
trinsic to the collecting system. Fraley 
reported Hank pain due to this anomaly.’ 

Extrinsic compression from excessive ac- 
cumulation of fattv tissue around the col- 
lecting svstem within the renal hilum mav 
produce negative defects on pvelographv 
(Fig. 3). In our experience this has been 
seen most commonlv in older patients who 
also have loss of renal parenchvma from 
arteriosclerotic ischemia, infection, or in- 
farction. The major calvces are elongated 
and narrowed by the extrinsic 


pressure 





Fic. 3. Nephrotomographic demonstration of fibro- 
lipomatosis. Note increased radiolucency in renal 
sinus. 
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from increased fat in the renal sinus. 
Parenchymal opacification with nephro- 
tomography accentuates the presence of 
fatty tissue in the renal sinus and helps to 
establish the diagnosis of renal sinus 
lipomatosis. 5 

Aside from normal variants and artifacts, 
the principal causes of lucent defects in the 
renal pelvis and calvces are stones, infec- 
tion, blood clot, neoplasms and cvsts. 
However, combinations of these causes are 
the major source of confusion which neces- 
sitate as accurate a differentiation as is 
possible. 

Opaque stones are visible on the plain 
film roentgenogram prior to administration 
of contrast material and will not be dis- 
cussed here. Nonopaque stones which pro- 
duce filling defects are composed of uric 
acid or the urates of ammonium, sodium, 
magnesium or potassium (Fig. 4). Thev 
account for 4 per cent of all renal and 





FIG. 4. Uric acid stone in renal pelvis. 
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ureteral calculi. Hyperuricemia associated 
with gout or antimetabolic management of 
leukemia predisposes to calculi of this 
composition (Fig. 5). Cystine stones vary 
in radiodensity and daily urinary excretion 
of cystine should be performed in all re- 
current stone formers. Likewise, although 
less common, xanthine stones and matrix 
stones composed of mucoproteinacious ma- 
terial sometimes contain insufficient quan- 
tities of calcium salts to permit visualiza- 
tion on plain roentgenograms (Fig. 6). 
Roentgenographically, the lucent filling 
defects of nonopaque calculi produced on 
excretory urography will not change in 
size or shape over a period of several days, 
while those of blood clot or air bubbles will 
change. All can vary in position within the 
urinary tract from one examination to the 
next. While uric acid stones are usually 
smooth and regular in outline, matrix 





Fic. 5. Uric acid crystals in a patient receiving 
vincristine therapy for leukemia. 
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Fic. 6. Matrix stone. 


stones may produce an irregular filling de- 
fect not dissimilar from blood clot, tumor 
or sloughed tissue. Very small lucent stones 
may be obscured by opaque contrast ma- 
terial and go undetected. The classic clin- 
ical stone symptoms of abdominal and 
Hank pain, renal colic and gross or micro- 
scopic hematuria are not helpful in dif- 
ferentiating between these lesions, because 
any of these pathologic processes may pro- 
duce urinary obstruction with this sym- 
ptom complex. 

Chronic long standing infection or severe 
acute inflammation can produce renal 
pelvic filling detects. Ureteritis cystica and 
pyelitis cystica result from chronic in- 
Hammation located beneath the mucosa of 
the renal pelvis or ureter (Fig. 7). Multiple 
small cysts project into the lumen causing 
à roentgenographic appearance charac- 
terized by sharp, smoothlv outlined filling 
defects that project into the pelvic or ureter- 
al lumen when visualized in profile. 

Papillary necrosis is a condition in which 
the renal papilae become necrotic and 
slough into the pelvis producing a negative 
pyelographic defect (Fig. 8). The patho- 





Fic. 7. Pyelitis cystica. 





a 


liG. 8. Retrograde pyelogram showing reduplicated 
collecting system with papillary necrosis affecting 
upper collecting system in the medullary form and 
lower collecting system in the papillary form. 
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genesis of this disease 1s a vascular throm- 
bosis secondary to multiple factors in- 
cluding chronic infection, diabetes mel- 
litus, long-term phenacetin ingestion, 
chronic urinary tract obstruction, and 
sickle cell disease.’ In addition to the nega- 
tive filling detects within the collecting 
svstem, the pvelographic picture includes 
erosion of the papilla, cavitation, pvelo- 
interstitial blacklow and a signet ring 
shadow in the papillary region. Two of our 
patients with papillary necrosis required 
pyelostomy to remove sloughed papillae 
from the renal pelvis. The residual debris 
subsequently become impregnated with 


Fic. 9. Retrograde pyelogram with filling defect in 
the upper pole of the left kidney. Diagnosis was 
papillary necrosis with Candida albicans impreg- 
nating the debris forming a fungus ball. (Repro- 
duced with permission of Radiology.) 


c 
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l'ig. 10. Blood clot in renal pelvis 
secondary to trauma. 


Candida albicans producing fungus balls 

which presented roentgenographically as 

radiolucent filling defects! (Fig. 9). 
Squamous metaplasis of the uroepi- 


Fic, 11. Peripelvic cyst. (4) Excretory urogram 
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thelium is an uncommon cause of filling 
defects in the renal pelvis." This 1s asso- 
ciated with urinary tract infection and 
renal calculi. The diagnosis is made by 
finding keratinized squamous epithelium in 
the urine. 

Blood clots can be responsible for ir- 
regular lucent filling defects of the renal 
pelvis (Fig. 10). These occur secondarv to 
trauma, infection, anticoagulant overdos- 
age, urolithiasis or neoplasm. In the latter 
2 cases, the clot may alter the roentgeno- 
graphic appearance of the more significant 
underlying lesion, or completely obscure it. 
The major significant difference of the 
renal pelvic filling defect secondary to 
blood clots is the change that takes place in 
the size, shape and location of the defect on 
subsequent examinations. 

Benign renal masses such as peripelvic 
(Fig. 11, Æ and B) or renal parenchymal 
(Fig. 12) cysts may impinge upon the renal 
pelvis and present as a filling defect. In 
some instances this may occur on an in- 
termittent basis only. Benign hamartomas 
(angiomyolipoma) may impinge upon the 
renal pelvis producing a lucent pressure 
defect,!* 





. (B) Nephrogram phase of selective arteriography. 
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FIG. 12. renal 


Cystic hamartoma distorting the 
pelvis. (Reproduced with permission from: The 
Urinary Tract: Roentgen Diagnosis by Thornbury 
and Culp. Copyright 1967 by Year Book Medical 
Publishers.) 


Of the § disease categories producing 
renal pelvic filling defects, neoplasms are 
the most lethal, with an average 5 year 
survival rate in most series of about 50 per 
cent. Transitional cell papillomas and 
transitional cell carcinomas account. for 
80-85 per cent of the primary malignant 
tumors of the renal pelvis? They occur 
most frequently between the fourth and 
seventh decade and are more common in 
men by a ratio of 4 to r. While the most 
common symptom is painless, intermit- 
cent, total hematuria, pain occurs when 
obstruction develops secondary to the 
lesion or clot formation. Spread of renal 
pelvic transitional cell carcinoma to the 
ureter and bladder in 40 per cent of the 
cases necessitates careful endoscopic and 
roentgenographic visualization of these 
structures when such a lesion is suspected. 
Roentgenographically, these neoplasms 
produce irregular, mottled filling defects 
which occasionally contain calcification. 
When the}tumor involves one group of 
major or minor calvces, it will produce lo- 
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Fic. 13. (4) Retrograde pyelogram showing stenotic 
area of ureteropelvic Junction and irregular defects 
in renal pelvis. (B) Selective renal arteriogram 
which shows “tumor vessels” in region of uretero- 
pelvic junction. Pathologic diagnosis was transi- 
tional cell carcinoma. 
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liG. 14. Renal cell carcinoma. (4) Radiolucent defect in the renal pelvis on retrograde pyelogram. This was 
probably a combination of tumor and blood clot. (B) Nephrogram phase of selective renal arteriography 
demonstrates the extent of the tumor. 


calized caliectasis with the remainder of the carcinomas. These lesions are flat, more in- 
collecting system appearing normal (Fig. vasive, affect men and women equally, and 
135, 2f and 45. are more frequently associated with stones 

Approximately 15 per cent of malignant or infection. The renal pelvic defects asso- 
renal pelvic neoplasms are squamous cell ciated with this type of neoplasm are most 


ia 


Fic. 15. (4) Calcified renal artery aneurysm causing defect in renal pelvis. 
(B) Selective renal arteriogram demonstrating the aneurysm. 
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frequently secondary to accompanying 
inflammatory changes and urolithiasis, 
since the lesion seldom projects far enough 
into the lumen to create intrapelvic de- 
tects. 

It is sufficient to say that adenocar- 
cinoma of the renal pelvis is extremely rare 
and is associated with staghorn calculi. 
Therefore, it 1s not frequently involved in 
the differential diagnosis of pelvic filling 
defects on pyelograph y. 

Not all lucent PAS istic filling defects 
arise primarily in the pelvis. Renal cell 
carcinoma may invade the collecting svs- 
tem, producing clinical symptoms and 
urographic findings indistinguishable from 





a primary pelvic tumor, especially when 
there is no roentgenographically visible 


parenchymal mass (Fig. 14, Æ and B). 
Neoplasms metastatic to the kidney 
from other organs are not uncommon due 
to the rich blood supply of the kidneys. The 
primary neoplasm most frequently resides 
in the lung, breast or stomach. The renal 
Jesions are discovered primarily at autopsy 
and are seldom of clinical importance. 
However, they may produce a lucent filling 
defect and must be considered in a patient 
with symptoms of renal lesions when a 
known primary neoplasm exists elsewhere. 
Renal artery aneurysms are rare but may 
also present as an extrinsic filling defect 


(Fig. 15, Zand B). 


SUMMARY 


Radiolucent filling defects of the renal 
pelvis may occur because of either intrinsic 
or M. causes. 

A detailed history and complete phys- 
ical examination should be the first steps in 
evaluating the patient. Obtaining the 
proper laboratory studies, especially ex- 
amination of the urinary sediment, bac- 
terial cultures of the urine, serum and 
urinary uric acid determinations will also 
be of assistance. 

Technical and morphologic causes can be 
differentiated by close attention to urologic 
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and radiologic techniques. Proper bowel 
preparation, adequate dosage of contrast 
media, application of abdominal compres- 
sion bands over the lower abdomen, ob- 
lique projections of the kidney and uephtos 
tomography will help solve technical and 
morphologic causes of radiolucent defects. 

Selective renal arteriography and pos- 
siblv ultrasonic scans are of assistance in 
differentiating mass lesions of the kidney. 

By caretul attention to these details most 
lesions can properly be diagnosed. 


Robert C. Brown, M.D. 
Department of Radiology 
University of lowa Hospitals 
and Clinics 
lowa City, Jowa 
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BRUSH BIOPSY OF THE RENAL PELVIS* 
A PRELIMINARY REPORT 


By ROBERT C. BROWN, M.D.,t CHARLES E. HAWTREY, M.D.,i 


and EDNA E. PIXLEY, J.D., M.S.$ 


IOWA CITY, IOWA 


Ji biopsy techniques have been 
perfected and are in general use in 
obtaining specimens from the bronchi.” * ° 
This technique has also been used in the 
esophagus? We have recently demon- 
strated this technique for use in the kidney. 


MATERIAL AND METHOD 


The kidney would appear to be an excel- 
lent organ for brush biopsy, in that the 
ureter is usually easy to catheterize. The 
problems of placing a catheter into the 
middle and lower pole calyces and the 
diameter of the ureter are the limiting fac- 
tors in using brush biopsy techniques in the 
urinary system. The ureter will easily 
accept a No. 6 French diameter catheter; 
however, the standard ureteral catheter 
cannot be maneuvered in the renal pelvis. 
A small size, No. 4 French, Selector Cath- 
eter* and a small nylon brush (Fig. 1, Æ 
and B) have been developed which can be 
used to enter the middle and lower pole 


* Medi-Tech Inc., 372 Main Street, Watertown, Mass. 02172. 


calyces. This catheter was originally devel- 
oped for vascular catheterization. It has 4 
small wires in the wall which attach the 
catheter tip to the proximal end. The cath- 
eter is joined to the control handle by a 
Luer Lok and the wires are attached to a 
Hat metal plate by the small coil springs 
with nylon fittings. A “Joy stick" is at- 
tached to the flat plate. This allows the 
catheter tip to be easily controlled by move- 
ment of the operator’s thumb. There are 2 
adaptors in the handle; one which trans- 
mits the brush to the catheter, and the 
other which allows the injection of fluid 
into the catheter. The kidney may be 
flushed with saline for cell sampling or con- 
trast media may be instilled through the 
catheter. Aspiration of urine from the renal 
pelvis prior to and after saline flushing 
affords another method of obtaining cells 
for cytology. 

To date, we have used a catheter on g 
sets of urinary tracts which were obtained 
at autopsy. The kidneys, ureter and blad- 





rc. 1. (4) Selector catheter control handle. Four wires run longitudinally through the wall of the catheter 
connecting the tip to the “Joy stick." The covering to the apparatus is seen below the control handle. 
(B) Magnified view of the nylon brush. Note the blunt end of the brush. 


* From the Departments of Radiology, Urology,t and Pathology,§ University of Iowa Hospitals and Clinics, Iowa City, Iowa. 
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Fic. 2. (4) Catheter with brush extended into an upper pole calyx. (B) Catheter with brush extended into 
a middle pole calyx. (C) Catheter with brush extended into a lower pole calyx. (D) Catheter without brush 


extended in a lower pole cal vx. 


der were removed intact and after opening 
the bladder, the catheter was directed into 
the urethral orifice and up to the renal pel- 
vis. The brush was introduced and both 
ureters and renal pelvis were brushed. Vigo- 
rous brushing was performed in an attempt 
to injure the ureter; however, the wire is of 
such fine caliber that sufficient pressure 
cannot be exerted to damage either the 
ureter or pelvis. 

In 1 specimen we performed the pro- 


cedure using fluoroscopic control (Fig. 2, 
A-D). The brush can be noted in the vari- 
ous calyces. In order to place the brush 
into the lowermost calvx, the tip of the 
catheter 1s introduced into the renal pelvis 
and the brush is extended beyond it. After 
directing the catheter into the lower pole, 
the brush is further advanced into the 
lower pole calyx. The brush must be pushed 
through the catheter tip prior to bending 
the catheter, because sufficient force cannot 
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be applied to the wire to advance the brush 
through the catheter tip once maximum 
angulation of the tip has occurred. 

As soon as the specimen was obtained, 
the brush was pulled back into the tip and 
the catheter then removed. With the cathe- 
ter removed from the bladder, the brush 
was again extended and washed in a 4 per 
cent formalin buffered with 2 per cent 
sodium acetate fixative solution. Speci- 
mens were then sent to the cytology sec- 
tion of the pathology department for fur- 
ther studv. 

The specimens were processed using mil 
lipore membrane filters (5 to 8 u) with 
negative (vacuum) or positive (syringe) 
pressure. For the vacuum method, the 
recommended negative pressure is 20 mm. 
of mercury or its equivalent, r1 inches of 
water. Conventional millipore apparatus 
(a collection funnel, ground glass base, fil- 
ter flask and vacuum source) is used. Milli- 
pore filter monitors (0.45 u) are used with 
a syringe instead of the above equipment 
for the positive pressure method. 

Discernible pieces of tissue and/or blood 
clot can be removed via forceps and placed 
on a piece of lens paper. The lens paper is 
folded about the fragments, the encased 
specimen is placed in a previously num- 
bered cassette, and the lid snapped in 
place. The cassette is then placed in 4 per 
cent formalin or Zenker's fixative for 20-30 
minutes. This further fixes and hardens the 
fragments. The specimen is then processed 
as a routine cell button or tissue: embedded 
in paraffin, sectioned with microtome 
(3-4 u thickness), slides dried and stained. 
Hematoxylin and eosin are routinely used 
as stains for cell block preparations but 
extra sections can be cut for special stain- 
Ing. 

The filter preparations are stained ac- 
cording to conventional Papanicolaou stain- 
ing techniques, but the time required in 
hematoxylin is decreased and 1-propanol is 
substituted for absolute alcohol before 
xylol. The cell types vary with their origin. 
Transitional cells are found in the bladder, 
ureter, renal pelvis and calyx. Simple 
columnar cells are found in the papillary 
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ducts and lower portion of the collecting 
tubules. Simple cuboidal cells without 
brush borders are found in the distal con- 
voluted tubules and the upper portion of 
the collecting tubules. Pyramidal cells 
with the brush borders are found in the 
proximal convoluted tubules. Transitional 
epithelial cells, stratified and pseudostrati- 
fied columnar cells, and stratified squamous 
cells can be found in the urethra. Urinary 
casts of various compositions are seen in 
specimens from some of the patients.! 


RESULTS 


The urinary brush specimens contain 
many individual and cell aggregates of 
excellent morphologic detail.! In one brush- 
ing of the renal pelvis a variety of cell 
types were obtained (Fig. 3): epithelial 
cells of ureter and pelvic origin which 
normally show a marked variety of cell 
shapes; polyhedral cells with protoplasmic 
processes; elongated spindle cells; and 
cells of angular shaped processes. The 
shapes of these cells correspond to the 
actual shapes of their i» situ growth pat- 
tern in the tissue. The protoplasmic pro- 
cesses represent intercellular bridges. One 
cell in the smear suggests the presence of a 





FIG. 3. Specimen taken from renal pelvis: (1) transi- 
tional cell probably from pseudostratified epithe- 
lium; (2) transitional cell from renal pelvis and 
ureter; (3) epithelial cell from ureter or renal 
pelvis; (4) columnar cell with brush border; and 
(5) small columnar cells probably from papillary 
ducts or lower collecting tubules. 
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brush border of a columnar epithelial cell, 
that is, a terminal bar with cilia. Small 
columnar cells.are present which suggest an 
origin from papillary ducts or more likely 
from the lower portion of the collecting 
tubules. i 

The specimens are distinguished by the 
lack of cellular changes usually seen with 
cellular degeneration. The nuclei do not 
appear unduly large nor does the chroma- 
tin material appear as a homogeneous 
mass. Marked vacuolization of the nuclei 
or cytoplasm is not noted. Normal nuclear 
cytoplasmic ratios are apparent and the 
cytoplasmic borders of the cells are well 
defined. The nuclear membranes are clearly 
delineated and the nucleoli are identifiable. 
The red blood cells are intact, without evi- 
dence of crenation or distortion. 


DISCUSSION 


We have attempted to use this technique 
on 2 patients and found no difficulty in 
passing the Selector Catheter into the 
renal pelvis through the cystoscope. We 
also had no difficulty 1n maneuvering the 
catheter within the renal pelvis. Unfor- 
tunately, we do not have the capability of 
performing these maneuvers under fluoro- 
scopic control and had to depend on taking 
overhead roentgenograms for catheter posi- 
tioning. Ít is essential to have fluoroscopic 
guidance of the catheter tip and for visuali- 
zation of the brush in order to place the 
brush within the proper calyx. 

When performing this examination in a 
patient, maximum fluid intake with collec- 
tion of urine for 12-18 hours after the 
brushing is recommended. Small fragments 
of tissue loosened but not removed by the 
brush are thus flushed into the urine sample 
by the usual physiologic process. Speci- 
mens should be transported immediately to 
the laboratory for processing. If delay 1s 
unavoidable, add an amount of 4 per cent 
buffered formalin equal to the amount of 
collected specimen. Intermix the formalin 
and specimen thoroughly. Avoid contami- 
nation. 
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` SUMMARY 


A new use of brush biopsy techniques is 
described for the renal pelvis. 

A special French No. § catheter with 
matching nylon brush and the ability to 
perform retrograde ureteral catheteriza- 
tion under fluoroscopic control are essen- 
tial to the successful completion of this 
technique. 

Excellent cell preparations were obtained 
which should permit accurate cytologic 
Interpretation. 

No damage to the uroepithelium was 
found. 


Robert C. Brown, M.D. 

Department of Radiology 

University of Iowa Hospitals and Clinics 
Iowa City, Iowa 52240 
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GAS PRODUCING PERINEPHRIC ABSCESS* 


By LEON LOVE, M.D., DENNIS BAKER, M.D., and RUTH R AMSEY, M.D.1 


MAYWOOD, ILLINOIS 


URING the past io vears we have 
had the unusual opportunity of ob- 
serving 9 cases of gas producing perinephric 


abscess. Previously onlv isolated case 
reports have appeared in the litera- 
ture,2- 511-15 


We therefore feel that a presentation of 
these cases with their roentgenographic 
hndings, a consideration of the differential 
diagnosis, and a review of the literature ts 
of value. 

Perinephric abscess is a difhcult. diag- 
nosis both clinically and roentgenographi- 
cally. However, the appearance of extra- 
luminal gas surrounding the kidney is 
highly suggestive of the diagnosis. 

ETIOLOGY 

The etiology of perinephric intection may 
be either antecedent intrarenal disease or 
disease of extrarenal origin. 

A. Antecedent urinary tract disease 

|, Urinary tract infection 

2. Obstructive uropathy 

3. Trauma to kidney, ureter or blad- 
der 

4. Instrumentation, particularly in 
removal of ureteral calculi 

B. Extraurinary infection with direct or 

hematogenous spread 
1. Superficial infection such as fur- 


wound infection 

Deep infection such as osteomy- 
elitis, nasopharyngitis, tonsillitis, 
otitis media, endocarditis, per- 
forated ulcer, diverticulitis of the 
colon and pancreatitis. 


Là 


Six of the 9 cases were diabetic, 8 were 
females. The most usual cause of gas pro- 
ducing perinephric abscess 1s infection with 


E. coli, Aerobacter aerogenes, or Pseudo- 
nonas aeruginosa. 


PATHOLOGY 

The pathogenesis of perinephric abscess 
is either a breaking through of the renal 
fascia or extension through an open cortical 
defect in it. However, 1t does not usuallv 
spread to the contralateral side because the 
medial fascia surrounding the kidnev is 
closed and the spine and great vessels act 
as a natural deterrent. This inflammatory 
process may extend around the entire kid- 
nev, but it 1s usually most pronounced on 
the dorsal and inferior aspect, where the 
renal fascia is open and the surrounding 
tissues offer less resistance. 

CLINICAL FINDINGS 

The patient usually presents a history 
suggestive of a septic course, with dysuria, 
chills, fever and flank or abdominal pain 
the predominant symptoms. 

Physical findings include Hank tender- 
ness, abdominal muscle guarding, abdom- 
inal mass, crepitation in the region of the 
affected kidney and retraction of the lum- 
bar spine trom the affected side. Less com- 
mon and less specific. findings are jaun- 
dice, ascites, unilateral leg edema, limita- 
tion of hip motion, pleurisv and dehydra- 
tion. Nevertheless, the course of illness mav 
be insidious and chronic. 

Laboratory studies generally reveal leu- 
kocytosis, elevated sedimentation rate and 
pyuria. However, it must be emphasized 
that sterile urine cultures do not exclude 
the diagnosis, and blood cultures may be 
positive, 


ROENTGENOGHRAPHIC FINDINGS 


The roentgenographic findings in this 
disease are most helpful. The presence of 


* From the Department of Radiology, Foster G. MeGaw Hospital, Loyola University Medical Center, M av wood, [Hinois, 
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extraluminal gas around or inside the kid- 
ney and in the retroperitoneal space is 
nearly pathognomonic. As pointed out, 
above the renal fascia is a collagenous, thin, 
elastic connective tissue sheath of medium 
or dense consistency that invests the kid- 
neys and adrenals fairly closely. Perirenal 
infection may be either diffuse and poorly 
defined or in the form of a localized mass. 
The exudate usually localizes in the dorsal 
lateral perirenal fat near the lower pole 
because the infection follows the path of 
least resistance abetted by gravity in the 
supine position. The kidnev is therefore 
usually rotated about its vertical axis. The 
kidney in anteroposterior projection may 
appear larger because of magnification. A 
lateral roentgenogram will document its 
anterior displacement. As exudate in- 
creases, it tends to seek the infrahilar area 
extending inferolaterally along the ureter. 
Lateral displacement of the inferior renal 
pole will result. 

According to Evans eż al. the classical 
appearance of perinephric abscess depends 
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upon the anatomic relationship of the peri- 
nephric space (Fig. 1). Based on this the 
characteristic roentgenographic appearance 
includes: 


A. Obliteration of the perirenal space 

B. The fluid density axis is usually ver- 
tical 

C. The kidney is usually displaced an- 
teriorly, medially and superiorly in 
the acute case, and in the chronic case 
laterally 

D. Obliteration of the upper half of the 
psoas muscle shadow 

E. Displacement of descending duo- 
denum or duodenal-jejunal junction 
anteriorly 

F. Ascending and descending colon is 
displaced anteriorly and laterally 

x. Flank stripe is preserved 

H. Loss of visualization of hepatic and 
splenic angles because of obliteration 
of posterior retroperitoneal fat on 
which the signs are dependent. 


These findings according to Evans e a/? 





lic. 1. Anatomic cross section demonstrating closure of the fascia around the great vessels. 
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are limited to the anatomic perinephric 
space. However, our case material demon- 
strates that infection can frequently extend 
through the perinephric space and into the 
anterior and/or posterior pararenal spaces 
surrounding the kidney. 

Other findings are delayed excretion on 
intravenous pyelography, fixation and de- 
crease in the mobility of the kidney, hazi- 
ness and enlargement or deformity of the 
renal outline, retraction of the lumbar spine 
from the involved side, elevation of the 
diaphragm with or without pleural effusion. 


REPORT OF CASES 


Case 1. C.J., a 61 year old Caucasian female, 
known diabetic taking 40 units of NPH insulin 
daily, was admitted in coma with a 3 day his- 
tory of increasing nausea, fever and lethargy. 

Physical examination revealed a dehydrated 
comatose patient, with Kussmaul respirations. 
Control of ketacidosis was obtained and the 
patient began to complain of right flank pain 
and moderate right costovertebral angle ten- 
derness was present. No abdominal findings 
were noted. White blood cell count was 17,000 
per mm.?, with a left shift. Urine culture and 
sensitivity revealed Pseudomonas aeruginosa 
and Aerobacter aerogenes. 

Intravenous pyelography, nephrotomogra- 
phy and right renal arteriography (Fig. 2; 3; 
and 4) were performed. These studies revealed 
right renal enlargement, extraluminal gas, 
obliteration of the psoas muscle shadow and 
displacement of the pericapsular artery. The 
patient was subsequently taken to surgery and 
2:0 cc. of purulent material was drained trom a 
perinephric abscess with a positive culture of 
Pseudomonas being obtained. The patient's 
recovery was uneventful. 


Case 1r. S.T., a 57 year old Negro female, 
known diabetic, was admitted with left flank 
pain and dysuria of 5 weeks’ duration. For the 
immediate 3 days prior to admission the pain 
had increased and was accompanied with 
nausea and emesis. Physical examination re- 
vealed a temperature of 101? F., diffuse abdom- 
inal tenderness without a palpable mass and 
bilateral costovertebral angle tenderness, great- 
est on the left. 

Intravenous pyelography was consistent 
with a left perinephric abscess (Fig. 5). The 
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Fic. 2. Case 1 (C.] ). Intravenous pyelogram shows 
blurred right renal enlargement, extraluminal gas 
with displacement of the inferior pole of the kid- 
ney laterally and obliteration of the psoas muscle 
shadow. 


colon was displaced by a retroperitoneal mass 
(Fig. 6). At surgery 300 cc. of green pus was 
drained. Culture of the material revealed K/e2- 
siella and Aerobacter. Recovery was uneventful. 


Case 1. P.G., a 45 year old white female, 
known diabetic, was admitted with abdominal 
pain and right flank pain. Physical examina- 





Fic. 3. Case 1 (C.J.). Nephrotomogram demonstrates 
the right kidney displaced medially. 
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liG. 4. Case 1 (C.J.). Selective renal arteriogram 
reveals lateral displacement of the pericapsular 
artery; the loss of the hepatic angle is well demon- 
strated. 





Frc. §. Case i1 (S. T.). Barium enema examination 
shows the colon displaced laterally by extralum- 
inal gas collection. The renal pelvis is outlined by 
gas and there is loss of splenic angle. 


hic. 6. Case 11 (S. T.). Intravenous pyelogram shows 
large extraluminal gas collection in the left retro- 
peritoneal space with inferior convexity. There is 
gas present in the pelvis, the kidney is displaced 
medially and the psoas muscle shadow is obliter- 
ated. 


tion showed a temperature of hey al ee diffuse 
abdominal tenderness and right flank tender- 
ness. Following admission the fever increased 
to Io4?F. and her diabetes became more diffi 
cult to control. 

Intravenous pyelography revealed bilateral 
nephrogram onlv, with extraluminal gas about 
the right kidney (Fig. 7). At emergency surgery 
200 cc. of purulent material was evacuated 
from the perinephric space with the culture 
revealing | .Zerobacter aerogenes. The patient 
expired 2 days later. Autopsy was not obtained. 


Case tv. E.P., a 63 year old Negro female, 
known diabetic with a history of recurrent right- 
sided pyelonephritis and left renal calculi, was 
admitted with lett flank pain, nausea, emesis 
and fever of 15 hours’ duration. Recent urinary 
tract symptoms were denied. 

Physical examination revealed a fever of 
Io3^ F., left flank tenderness and minimal lett 
abdominal tenderness to deep palpation. Urine 
studies demonstrated microscopic pyuria, and 
the white blood cell count was 24,000 per mm.?, 
with go per cent polymorphonuclears. Because 
of the calculi seen on the abdominal roentgeno- 
gram (Fig. 8), a cystoscopy and left ureteros- 
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lic. Case m1 (P.G.). Intravenous pyelogram 
shows faint nephrogram with large right renal 
shadow and extraluminal collection of gas with 
inferior convexity. The psoas muscle shadow and 
the hepatic angle are lost. 


tomy were performed with the removal of 2 
calculi. 

Postoperatively the patient experienced a 
stroke. 

Subsequent autopsy revealed a left peri- 
nephric abscess with 400 cc. of purulent ma- 
terial. Culture grew ;erobacter aerogenes. There 
was necrotizing papillitis accounting for the 
calcification of the left kidnev. 


Case v. E.B., an 85 year old Negro female, 
entered the hospital with a right Hank mass 
and tenderness of uncertain duration. À past 
history of right hydronephrosis and nephro- 
lithiasis was elicited. Recently she had noted 
fever and anorexia, but no more definite history 
was obtainable. Flat roentgenogram of the 
abdomen demonstrated right extraluminal gas, 
and staghorn calculus (Fig. 9). 

Physical examination revealed temperature 
of 100? F. and the presence of a rounded rather 
Huctuant erythematous mass projecting from 
the right flank. Aspiration of the mass gave 
purulent material with culture for Proteus 
mirabilis obtained. The patient later expired 
and no postmortem examination was obtained. 


Case vi. O.J., a 65 year old Negro female 
with a 12 year history of Orinase treated dia- 
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Fic. 8. Case iv (E.P.). A flat roentgenogram shows 
nephrocalcinosis and large left perinephric abscess 
surrounding the kidney. The properitoneal fat 
line is outlined by gas inside the posterior para- 
renal space. A calculus in the distal ureter had 
been removed. The diagnosis at autopsy was 
perinephric abscess and necrotizing papillitis (cal- 
cification in area of sloughed papillae). 


betes mellitus, was admitted with a 3 day his- 
tory of increasing weakness, abdominal pain, 
nausea and emesis. 

Physical examination showed an obese elderly 
female, mildly diaphoretic with minimal epi- 
gastric and left upper quadrant abdominal ten- 
derness. 

Admitting serum glucose was 774 mg. per 
cent with urinalysis revealing 4+ glucose, 2+ 
acetone and 20-30 white blood cells per high 
power field. 

Following control of the patient's diabetes 
her temperature increased to 38°C. and she 
reported left flank tenderness to palpation. 

Intravenous pyelography revealed a gas pat- 
tern outlining the medial and inferior border 
of the left kidney (Fig. 10). Left renal explora- 
tion and drainage of the abscess were accom- 
plished. The culture grew Aerobacter. Recovery 
was uneventful. 
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Fic. 9. Case v (E.B.). Flat roentgenogram demon- 
strates a right staghorn calculus displaced medially 
by extraluminal gas, and loss of hepatic angle. 





Fic. 11. Case vii (H.J.). Intravenous pyelogram 


Case vil. H.J., a 49 year old white male, was shows nonfunctioning right kidney, extraluminal 
admitted with a 36 hour history of lower ab- gas inferiorly, medially and in the right inguinal 
dominal pain and inability to urinate. Physical area, 


examination showed a temperature of 101?F., 
a right lower quadrant mass and penile edema. 

Laboratory studies revealed a blood urea 
nitrogen of 67 mg. per cent, creatinine of 5.4 





Fic. 10. Case vr (O.J.). Intravenous pyelogram . Fic. 12. Case vir (R.O.). Intravenous pyelography 
shows left medial renal displacement, extralumina! shows nephrotomogram with nonfunctioning right 
gas and obliteration of the psoas muscle shadow kidney and extraluminal gas surrounding tt. The 
and the splenic angle. psoas muscle shadow and hepatic angles are lost. 
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Case 1x (G.F.). 
shows left pelvic calculus displaced medially. 
There are several small parenchymal calcifications 
and extraluminal gas with loss of the psoas muscle 
shadow. 


Fic. 13. Intravenous pyelogram 


mg. per cent, and a white blood cell count of 
26,700 per mm.?. Urine culture and sensitivity 
gave Paracolon and Pseudomonas. Cystotomy 
was performed and an incision and drainage of 
an abscess of the penis and scrotum was done. 
The patient improved temporarily. However, 
10 days later intravenous pyelography revealed 
a right retroperitoneal abscess with nonfunc- 
tion of the right kidney and extraluminal gas, 
along with gas in the right inguinal area, sug- 
gesting ascending infection (Fig. 11). 


Case vii. R.O., a 44 year old Negro female, 
with juvenile onset of diabetes maintained on 
40 units NPH insulin daily, was admitted with 
1 week history of chills, fever, nausea, emesis 
and right flank and abdominal pain. 

Examination revealed fever of 102°F., right 
flank and right deep abdominal tenderness. 
White blood cell count was 18,300 per mm.’, 
and marked pyuria was present. Intravenous 
pyelography, and nephrotomography demon- 
strated nonfunctioning right kidney with extra- 
luminal gas and obliteration of the psoas muscle 
shadow (Fig. 12). 

At surgery 300 cc. of purulent material was 
drained through a right flank incision from the 
perinephric space. Culture was positive for 
E. coli. The patient recovered. 
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Fig. 14. Traumatic perforation of the second portion 
of the duodenum. Extraluminal gas outlines the 
psoas muscle and the right kidney following blunt 
abdominal trauma with complete transection of 
the second portion of the duodenum. 


Case 1x. G.F., a 72 year old white female, 
admitted with left flank pain of several days' 
duration, temperature of 102? F. and left costo- 
vertebral angle tenderness. Past history re- 
vealed recurrent urinary tract infections and 
left-sided hemiplegia secondary to a previous 
stroke. No further information was available. 

Laboratory studies revealed a white blood 
cell count of 26,400 per mm, with left shift, 
marked pyuria and urine culture of Æ. cofi. 

Intravenous pyelography demonstrated a 
large left staghorn pelvic calculus with mul- 
tiple small calcifications and faint collection of 
extraluminal gas laterally and inferiorly (Fig. 
13). 

At surgery a left nephrectomy and evacua- 
tion of 300 cc. of purulent material from the 
perinephric space was carried out. Recovery 
was uneventful. 


DIFFERENTIAL DIAGNOSIS 


In consideration of the diagnosis of gas 
producing perinephric abscess, the presence 
of extraluminal gas in the upper quadrants 
has been demonstrated in the following 
conditions: 1. traumatic duodenal perfora- 
tion (Fig. 14); 2. rectal perforation (Fig. 
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lic. 15. Traumatic perforation of the rectum fol- 
lowing a barium enema examination reveals the 
extraluminal gas completely outlining the left 
kidney, and some streaks of air outlining theright 
kidney and extending up along the crus of the 
right diaphragm. There is intramuscular perfora- 
tion with extravasation of the barium at the level 
of the rectum. 








FIG. 17. 
ing from the left side slightly across the midline. The diaphragm is not reached. The stomach is com- 
pressed anteriorly by the air fluid collection. The colon is displaced downward. 
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l'1G. 16. Emphysematous pancreatitis. Diffuse col- 
lection of extraluminal gas traversing the entire 
upper abdomen in the projection of the pancreas. 
The bilaterality as well as the configuration con- 
forming to the pancreas is highly suggestive. 


15); 3. pancreatic abscess; 4. emphysemat- 
ous pancreatitis (Fig. 16); ç. lesser sac 
abscess (Fig. 17, Æ and B); 6. intraperiton- 
eal abscess; 7. postoperative perinephric 
hematoma (Fig. 18, Æ and B); 8. interposi- 
tion of colon; 9g. flank abscess; 10. portal 
vein gas; 11. intrahepatic abscess; and 12. 
abdominal wall abscess. 

The onlv conditions which as a practical 





(4 and B) Lesser sac abscess, following perforation of a gastric ulcer with huge air fluid level extend- 
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Fic. 18. Liquefying perirenal hematoma following a heminephrectomy for an angiomyolipoma of the kidney. 
The patient developed pain in the right upper quadrant and a falling hematocrit. 

(A) Intravenous pyelogram reveals a collection of extraluminal gas around the right kidney, with 
extension inferiorly compressing an intrauterine conception device to the left. (B) Upright roentgeno- 
gram following barium enema examination reveals the large air fluid level displacing the cecum to the 
midline. The presumptive diagnosis was a gas containing perinephric abscess; however, at surgery a 
liquefied hematoma of about 1,000 cc. was found in the retroperitoneal space which had apparently resulted 
from hemorrhage, with air being sucked in through the flank drains. Courtesy of Dr. Eugene Borchart, 


Lutheran General Hospital, Park Ridge, Illinois. 


consideration can cause diagnostic dith- 
culty are those in the retroperitoneal space. 

Both traumatic duodenal'? (Fig. 14) and 
rectal (Fig. 15) perforation result in dis- 
section of air into the retroperitoneal space. 
Both mav dissect for considerable distance; 
however, the duodenal findings are usually 
on the right side, and the rectal air may be 
around both or either kidney. 

In acute pancreatitis with abscess or 
saponification there is a mottled pattern of 
radiolucencies which may extend beyond 
the pancreas (Fig. 16). This “abdominal fat 
necrosis sign”! makes the diagnosis more 
readily ascertained. 

With lesser sac abscess an upright roent- 


genogram reveals an air fluid level in the 
left upper abdomen extending slightly over 
the midline, but not reaching the dia- 
phragm’ (Fig. 17, £ and B). The stomach 
is displaced anteriorly and the colon infer- 
iorly. An intraperitoneal abscess in an up- 
right roentgenogram will appear similar to 
a lesser sac abscess, but will be in the mid- 
line beneath the central tendon of the dia- 
phragm. This should not be confused with 
retroperitoneal gas. 

Postoperative perinephric hematoma is 
seen to correspond closely to that of an 
abscess. Liquefaction of the hematoma and 
air entering from the drain site is the ap- 
parent etiology (Fig. 18, Æ and B). 
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SUMMARY 


Nine cases of gas producing perinephric 
abscess are reported, with an anatomic and 
pathologic correlation of the material. 

A differential diagnosis of extraluminal 
gas is presented. 


Leon Love, M.D. 

Department of Radiology 

Loyola University Medical Center 
2160 South First Avenue 

May wood, Illinois 60155 
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THE ANGIOGRAPHIC DEMONSTRATION OF PAR- 
TIALLY INFARCTED PHEOCHROMOCYTOMAS 
OF THE ADRENAL GLAND* 


By HAROLD A. BALTAXE, M.D.,f DAVID C. LEVIN, 
IM PERATO, M.D. 


and JULIANNE L. 


M.D.,t 


NEW YORK, NEW YORK 


HE diagnosis of pheochromocytoma ts 

not made bv angiography, but 
rather by biochemical analvsis of catechol- 
amines and catecholamine metabolites in 
the urine. Nonetheless, angiography plays 
a major role in the management of patients 
with this disease. The main purpose for 
performing angiography, therefore, 1s not 
diagnostic but rather to localize the tumor. 
It is well known that 10 per cent of these 
tumors can be located outside of the adre- 
nal glands and at times may be multiple.’ 
Inasmuch as pheochromocytomas are 
rather vascular, the angiographic pro- 
cedure of choice is arteriography. ^? In 
most instances, a simple flush aortogram 
reveals the tumor readily; however, at 
times, selective arteriography must be per- 
formed. Some of these tumors cannot be 
shown by arteriography: Rossi and co- 
workers,’ in reviewing 99 cases of pheo- 
chromocvtomas, found 11 cases which 
were not localized bv arteriography. Inade- 
quate technique may be responsible for 
such failure; however, partial infarction of 
the tumor might also be incriminated. 

The purpose of this paper 1s to make the 
angiographer aware that 
pheochromocytomas does occur and can 
result in a false negative arteriogram, that 
in spite of necrosis these tumors still secrete 
high levels of catecholamines, and that 
they can be localized by adrenal venog- 


raphy. 
REPORT OF A CASE 


A 47 year old female presented at another 
hospital with a 3 month history of profuse 
sweating, nervousness and fatigue. Upon ad- 


* From the Department of Radiology,T and the Department of Medicine,t 


York, New York. 
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mission, hypertension in the range of 170/110 
to 200/140 mm. Hg was noted. The patient 
was the mother of 11 children and had no previ- 
ous history of hypertension. During her hos- 
pitalization, she developed a left hemisphere 
cerebrovascular accident. The physical exami- 
nation was not contributory. The laboratory 
findings revealed 24 hour urinary VMA of 


catecholamine measured 2,600 yg. 
(normal up to 120 ug.). A Regitine test was per- 
formed using 5 mg. of phentolamine HCl 
which resulted in a drop of the blood pressure 
from 190/12: to 80/30 mm. Hg within 1 min- 
ute. Eight minutes after injection of the medi- 
cation, the blood pressure returned to 180/115 
mm. Hg. On the basis of these tests, pheo- 
chromocytoma was diagnosed. The patient was 
placed on dibenzyline 15 mg. p.o., q. 12 h. and 
responded typically by becoming normotensive. 
The chest roentgenogram was normal and the 
electrocardiogram revealed left ventricular 
hypertrophy with strain. 

The patient was transferred to the New York 
Hospital where the diagnosis of pheochromo- 
cytoma was again confirmed. On November 1, 
1972, angiographic evaluation was performed 
with the patient receiving the usual dibenzyline 
medication. Aortography, bilateral selective 
renal arteriography, celiac, superior mesenteric 
and selective inferior phrenic arteriographies 
were all negative. The patient was returned the 
following day to the Department of Radiology, 
where bilateral selective adrenal venograms 
were obtained. At the time of adrenal venog- 
raphy, blood was sampled high and low in the 
inferior vena cava as well as from the left and 
right adrenal veins. Epinephrine and norepi- 
nephrine levels were obtained according to a 
method to be reported elsewhere, and demon- 
strated a step up of norepinephrine at the level 
of the right adrenal gland. The left adrenal 
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venogram was interpreted as being normal 
(Fig. 1), whereas the right adrenal venogram 
revealed the presence of an avascular mass 
within the core of the right adrenal gland 
(lig. 2). 

On the basis of the above results, the patient 
was subjected to surgery and the right adrenal 
gland was removed with a tumor measuring 
3 em. in diameter and weighing 10 gm. The 
tumor appeared encapsulated and had a ne- 
crotic center (Fig. 3). Histologic examination 
confirmed the diagnosis of pheochromocytoma. 

DISCUSSION 

The importance of arteriography in the 
localization of pheochromocytoma does not 
have to be reiterated. On the other hand, 
one must realize that approximately 10 per 
cent of these tumors cannot be demon- 
strated by this technique. Previous authors 
felt that the majority of tumors which 
were not angiographically demonstrable 
were missed because of technical factors. 





Fic. 1. Left adrenal venogram 
showing a normal gland. 
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lic. 2. Right adrenal venogram, subtraction tech- 
nique. The adreral veins are draped over a mass 
which cannot be opacified by the retrograde 
injection. 


Rossi et al? stated that if the amount of 
contrast medium injected is sufficient, if the 
tip of the catheter is in the proper place, 
and if selective catheterization is per- 
formed, most of these tumors should be 
visualized. Fry ef al. who failed to opacifv 
4 out of 8 tumors, believe that layering of 
contrast medium and insufficient. flow 
through the tumor may be the reason fo- 
failure. Our case shows that pheochromo- 
cytomas might be partially infarcted and 
still remain biochemically active. When 
this happens, arteriography may fail to 
identify the mass unless it is large enough 





Frc. 3. Adrenal gland and tumor cut through the 
frontal plane and positioned as seen in the body. 
White solid arrowheads point to normal adrenal 
gland. White punched out arrowheads outline 
the tumor. Black arrow points to an area of 
fibrosis. 
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to displace neighboring vessels. Adrenal 
venography has been used for the diagnosis 
of pheochromocytomas by others because 
they felt that it was safer than intra- 
arterial injections. Thus, Mitty? demon- 
strated a pheochromocytoma located in the 
right adrenal gland using this technique. In 
his case, however, a reticular venous net- 
work was opacified during the retrograde 
injection, indicating that this was not an 
avascular tumor. Our example, on the other 
hand, shows a completely avascular tumor 
which partially replaces the adrenal gland. 
The specimen obtained at surgery confirms 
that impression, 

In view of the above discussion, it be- 
comes obvious that if a pheochromocytoma 
is suspected, but cannot be visualized by 
arteriography, one must proceed to adrenal 
venography. This procedure can localize 
even small tumors of the adrenal gland.?-* 
In the presence of a negative venogram 
and arteriogram, one should entertain the 
possibility of an infarcted extra-adrenal 
tumor (Io per cent of all pheochromo- 
cytomas are extra-adrenal). 


SUMMARY 


Approximately 10 per cent of pheochro- 
mocytomas cannot be visualized by arteri- 
ography. Past reports have incriminated a 
number of causes for this occurrence. 
Partial necrosis of these tumors may oc- 
cur and may be one more reason for non- 
visualization of pheochromocytoma by 


arteriography. Thus, it is recommended 


SESS 


Pheochromocytomas of Adrenal Gland 


p 


795 


that adrenal venography be performed 
when a pheochromocytoma is suspected 


clinically, but cannot be demonstrated by 
arteriography. 


Harold A. Baltaxe, M.D. 

Department of Radiology 

New York Hospital-Cornell Medical Center 
£25 East 68th Street 


New York, New York 10021 


We thank Dr. George Gray from the De- 
partment of Pathologv for the photography 
of the specimen. 
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ADRENAL ADENOMA AND HYPERPLASIA* 


THE IMPORTANCE OF ARTERIOGRAPHIC 
DIFFERENTIAL DIAGNOSIS 


By KYO RAK LEE, M.D., FRITZ LIN, M.D., and JUSTO SIBALA, M.D. 
KANSAS CITY, KANSAS 


Bo or malignant tumors, or hyper- 
plasia of the adrenal cortex can pro- 
duce hyperadrenocorticism (Table 1). It 
is important to accurately differentiate 
between hyperplasia and tumor in the 
surgical management of these patients. 
The precise presurgical lateralization of 
tumors to avoid a blind exploratory lapa- 
rotomy cannot be overemphasized. When 
a small autonomous adrenocortical tumor 
is causing the patient’s symptoms, the sur- 
geon need only remove the tumor. If the 
lesion is one of adenomatous hyperplasia, 
he must be prepared to do a bilateral total 
adrenalectomy or an unilateral adrenalec- 
tomy with go per cent resection of the con- 
tralateral hyperplastic gland.9" 

The majority of adrenal tumors do not 
grow to a large size. They are not readily 
detected by routine intravenous pyelog- 
raphy,?4* and nephrotomography will not 
demonstrate a lesion until it has reached a 
minimum diameter of about 2.5 cm.‘ The 
popularity of retroperitoneal gas insuflla- 
tion has gradually faded because of its rela- 
tive diagnostic inaccuracy and the high 
incidence of complications.*!? Since the 
adrenal glands are well vascularized organs 


and the cortical tumors are often very 
vascular, arteriography is considered to be 
the roentgenologic examination of choice 
for their diagnosis.9:1 20 

This communication will document the 
differential arteriographic findings in 3 
cases of hyperadrenocorticism due to be- 
nign adenoma or hyperplasia and 1 case of 
non-functioning cortical adenoma. Each 
case was correctly diagnosed by arteriog- 
raphy and subsequently confirmed by sur- 
gery. The importance of aortography and 
selective arteriography prior to surgery for 
hyperadrenocorticism is discussed. Corre- 
lated pathologic findings are presented. 


REPORT OF CASES 


Case 1. A 28 year old white female was ad- 
mitted to the University of Kansas Medical 
Center because of a gradual increase in body 
hair for the last year, and irregular menstrua- 
tion since discontinuation of birth control pills. 
She stated that her voice had always been 
husky. There was no history of hypertension, 
facial flushing or palpitation. Physical examina- 
tion revealed a moderately built, healthy white 
female with an excessive growth of hair on the 
face, upper lip, chin, abdomen and lower ex- 
tremities. The abdomen was soft without pal- 


TABLE I 


CLASSIFICATION OF HYPERADRENOCORTICAL SYNDROMES PRODUCED BY HYPERPLASIA 
AND TUMORS OF THE ADRENAL CORTEX 








diffuse Cushing’s syndrome 
Hyperplasia — 'r-T Corticosteroids 
denomatou Primary aldosteronism 
Adrenal Hyperadrenocorticism T Androgen Adrenogenital syndrome 
Cortex : 
benign 
Tumors——} 1 Estrogen —— ———- Feminizing syndrome 
malignant 


Cushing’s syndrome+Adrenogenital syndrome—Mixed syndrome 


* From the Departments of Diagnostic Radiology and Pathology, University of Kansas Medical Center, Kansas City, Kansas. 
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pable masses or organs. Pelvic examination re- 
vealed a markedly enlarged clitoris. 

Routine blood cell count and urinalysis as 
well as liver function tests and the VDRL were 


normal. Fasting blood sugar was 92 mg./100 
ml, and blood urea nitrogen (BUN) was 14 


mg./1oo ml. Serum electrolytes were within 
normal limits. The urinary 17 ketosteroids were 
32.4 mg./24 hr. (normal in female loc $ mg./ 
24 hr.) and 17 ketogenic steroids were 32.4 mg./ 
24 hr. (normal in female 13+6 mg./24 hr.). 
Suppression test with a high dose of dexametha- 
sone (Liddle test) was negative. T, was 3.6 mg./ 
100 ml. and true thyroxin was 6.0 mg./ 100 ml. 
The electrocardiogram showed incomplete right 
bundle branch block. 

Chest roentgenography and intravenous pye- 
lography with nephrotomography failed to 
demonstrate any abnormalities. A flush abdom- 
inal aortogram (Fig. 1,7) was normal except for 
a slight vascular blush detected in the left 
adrenal area. Selective left renal arteriography 
following injection of epinephrine failed to 
demonstrate the left inferior adrenal arterv or 
the gland. Selective injection into a common 
inferior phrenic artery trunk arising directly 
from the aorta demonstrated a large vascular 
tumor measuring 424.2 cm. The tumor was 
located in the lateral portion of the adrenal and 
compressed the remaining normal tissue me- 
dially. A coarse vascular network was supplied 
by a large feeding artery arising from the left 
inferior phrenic artery. Early filling of a vein 
draining the tumor was seen in the arterial 
phase (Fig. 1B). In the capillary phase, a dif- 
fuse tumor staining was sharply demarcated 
from the adjacent normal tissue. Selective right 
renal arteriography followed by superselective 
inferior adrenal arteriography showed excellent 
opacification of a concave, triangular shaped 
adrenal which was smaller dan normal in size 
(Fig. 1C). A cortical adenoma of the left adrenal 
with contralateral glandular atrophy was diag- 
nosed arteriographically. 

At surgery, a well circumscribed, encapsu- 
lated adrenal cortical tumor was found and 
removed a the left adrenal gland. À ; month 
postsurgical follow-up revealed that the pa- 
tient was doing well on supportive hormone 
therapy. 

Pathologic examination revealed a well en- 
capsulated pale gray mass measuring 4 cm. in 
diameter and weighing 38 grams. The cut sur- 
face was uniformly tan with flecks of golden 
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vellow. No gross hemorrhage or necrosis was 
identified (Vig. 12). The cells comprising the 
tumor were predominantly oval in shape with 
moderately distinct cell borders and variable 

amounts of granular eosinophilic to vacuolated 
cytoplasm. The nuclei were uniformly round to 
oval and the chromatin was moderately gran- 
ular. Mitosis or necrosis was not identified. 
Numerous sections of the specimen stained by 
Humberstone's method for elastic tissue in 
vascular structures showed a distinct serial 
alveolar arrangement of cells separated by thin 
walled, blood-filled sinusoids lined by flattened 
endothelium. In many areas there were dilated 
capillary channels (Fig. 1£). The final diag- 
nosis was benign adenoma. 





Case rn. A 14 year old girl was admitted to 
KUMC because of amenorrhea and a 30 pound 
weight gain during the past year. Physical ex- 
amination revealed a well-developed, well- 
nourished Caucasian female with marked trun- 
cal obesity. The blood pressure was 140~-170/ 
100-110 mm. Hg. She had a moon facies, a buf 
falo hump, was hirsute and had large purple 
striae over her trunk and thighs. 

Routine blood studies and serum electro- 
lytes were normal. The urinary 17-hydroxy- 
corticosteroids were elevated and increased 
with ACTH stimulation, but were not sup- 
pressed with a triple dose of dexamethasone. 
She had a diabetic glucose tolerance curve. 

The chest roentgenogram and excretory pye- 
logram with tomograms were normal. An ab- 
dominal aortogram demonstrated tumor vessels 
in the left adrenal area (Fig. 2.7). A homoge- 
neous blush was seen in the capillary phase 
(Fig. 25). The right adrenal gland appeared to 
be atrophic and opacified poorly. The arterio- 
graphic diagnosis was left adrenal tumor. 

At surgery, a 2.5 cm., round, rather firm 
mass was found in the region of the left adrenal. 
During manipulation of this mass, the blood 
pressure rose from 100 to 200. Left adrenalec- 
tomy including the tumor and biopsy of the 
right adrenal were performed. The postopera- 
tive course was uneventful. Six months follow- 
up revealed that the patient was doing well on 
supportive cortisone therapy. 

Pathologic study showed the left adrenal 
gland to weigh 9.5 grams and to contain a cen- 
trally located ovoid tumor measuring 2.8X2.2 
X2.3 cm. Cut sections showed it to be com- 
posed of dark brown, finely granular, soft tis- 
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sue. Histologically, the tumor was composed of 
closely packed lobules of cells with numerous 


intervening thin-walled blood vessels. The 
tumor cells were round to polygonal in shape 
with only minimal pleomorphism. They had 
finely granular, eosinophilic cytoplasm. No 
mitoses were seen. The histomorphology was 
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lic. 1. Case 1. Benign adenoma of the left 
adrenal. 

(4) Preliminary aortogram suggests 
faint blush in the left adrenal area. (B) 
Selective inferior phrenic arteriogram 
demonstrates a large vascular tumor in the 
left adrenal. The tumor shows a coarse 
vascular network. Note the early venous 
filling (arrows). The remaining adrenal 
tissue is elongated and displaced medially 
(arrowheads). (C) Superselective injection 
into the right inferior adrenal artery dem- 
onstrates a normal shaped but small right 
adrenal gland. The lateral and inferior 
borders are concave (arrows). 


that of a benign cortical adenoma. The biopsy 
specimen of the right adrenal showed cortical 
atrophy. 


CASE tl. A 43 year old Negro male had been 
in good health until 2 months prior to admis- 
sion to KUMC for evaluation of pedal edema. 


VoL. tig, No. 4 





He also complained of dyspnea on exertion, 
orthopnea and headache. He was found to have 
hypertension. His mother and one brother were 
also hypertensive. 

Physical examination revealed an obese 
Negro male in no acute distress. The blood pres- 
sure was 142/100 mm. Hg. The fundi showed a 
Grade 1 Kimmelstiel-Wilson disease with no 
evidence of hemorrhages or exudates. There 
was an irregular cardiac rhythm with splitting 
of the second sounds. No murmurs or thrills 
were noted. The abdomen was obese, but no 
masses or organs were palpable. 

Laboratory studies showed a normal blood 
cell count, urinalysis, and serum electrolytes. 
Fasting blood sugar was 117 gm./100 ml., with 
a normal GTT. Liver function tests, PBI, T, 
and metanephrines were all normal. The 24 
hour urinary catecholamine was elevated to 155 
micrograms. The VMA was elevated on one 
occasion, but normal on two occasions. 

The chest roentgenogram revealed cardio- 
megaly with left ventricular prominence. The 
intravenous pyelogram was normal. The ab- 
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hic. 1. (D) The pathologic specimen of the tumor 
reveals a rim of compressed gland at the upper 
left. (E) The adenoma is well encapsulated. Note 
the prominent vascularity (Humberstone stain 
counterstained with H. & E.X 129). 


dominal aortogram failed to demonstrate any 
tumor vessels or abnormal blushes in the renal 
or suprarenal areas. Selective injection into the 
left inferior phrenic artery demonstrated a 
dense homogeneous opacification of the left 
adrenal gland, which was moderately enlarged 
but of normal semilunar configuration (Fig. 3). 
No abnormal vessels suggesting the presence 
of tumor was demonstrated. The arteriographic 
findings indicated adrenal hyperplasia. 

At surgery, the left adrenal was markedly 
enlarged and the right adrenal was slightly 
enlarged. Frozen sections confirmed the diag- 
nosis of adrenal hyperplasia. The surgeon noted 
that each adrenal was drained by an excep- 
tionally big vein. 

The left adrenal was crescent in shape, 
weighed 8.5 grams and measured 6.5 X2.5 cm. 
The cut surface presented a vellow cortex and 
grayish-brown medulla. The right adrenal was 
roughly oval in shape and was enmeshed in a 
thick pad of adipose tissue. It weighed 6.5 
grams. Histologically, the left adrenal showed a 
tew cortical nodules consisting of columns of 
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lic. 2. Case 11. Benign adenoma of the left adrenal. 
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(4) Abdominal aortogram demonstrates tumor vessels (arrows) in the left suprarenal region. (B) A 
round tumor blush (arrowheads) is well visualized in the capillary phase. The right adrenal gland is small 


and poorly opacified (arrow). 


adrenal cells resembling those of the fascicular 
zone circumscribed by collagenous tissue. The 
medulla was not remarkable. The diagnosis was 
nodular cortical hyperplasia. 


CasE 1v. A 61 year old female was admitted 
to the University Hospital because of persistent 
epigastric pain, vomiting, diarrhea and 4o 
pound weight loss. She had a 6 year history of 
hiatus hernia and gastric ulcer. Five months 
prior to admission, she had the sudden onset of 
left upper quadrant and left lower chest pain. 
Physical examination revealed an obese white 
female in mild distress. The blood pressure was 
158/96 mm. Hg. A large firm mass was pal- 
pable in the left upper quadrant. 

Laboratory studies including routine blood 
studies, serum electrolytes, liver function 
studies and urinalysis were normal. The urinary 
17-ketosteroids and 17-ketogenic steroids were 
within normal limits. The electrocardiogram 
during hospitalization varied from a normal 
sinus rhythm to a supraventricular tachy- 
cardia. 

The chest roentgenograms were normal. In- 
travenous pyelography and nephrotomography 
demonstrated a large mass in the left suprarenal 
area. Preliminary abdominal aortography dis- 
closed a large suprarenal mass (Fig. 477). Selec- 


tive left renal arteriography depicted irregular 
tumor vessels arising from the inferior adrenal 
arteries and patchy collections of contrast ma- 
terial in the tumor mass (Fig. 48). The upper 
pole of the left kidney was sharply demarcated. 
A non-functioning malignant tumor of the left 
adrenal was diagnosed arteriographically. 

At surgery, a large well encapsulated tumor 
was found in the left suprarenal region. The 
tumor compressed the tail of the pancreas and 
the splenic vessels upward, but was not adher- 
ent to any surrounding tissues. Complete exci- 
sion of the tumor with left nephrectomy was 
performed. 

The tumor weighed 515 grams and measured 
17X17X4.5 cm. When it was opened, necrotic 
grayish-pink material with black stagnant 
blood was found. There were multiple firm 
nodules throughout the mass. The capsule was 
smooth, glistening and adherent to the mass 
superiorly. Microscopically, capsular invasion 
by the tumor was not identified. The tumor 
cells were large and had abundant granular 
and occasionally vacuolated cytoplasm. The 
nuclei were markedly pleomorphic. Occasional 
macronucleoli were present. Blood vessel inva- 
sion was not noted. The benignancy or malig- 
nancy of this non-functioning cortical tumor 
could not be determined with certainty. 
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Fic. 3. Case 11. Adrenal hyperplasia. 
Selective left inferior phrenic arterv injection 
demonstrates a densely opacified diffusely en- 
larged, adrenal gland (arrowheads). 


DISCUSSION 


The adrenal glands are 2 small organs 
located immediately above and in front of 
the upper pole of each kidney. The right 
adrenal is triangular in shape and attaches 
loosely to the right kidney. The left is more 
semilunar and attaches more firmly to the 
left kidney. The average size of the adrenal 
glands is 3-5 cm. in length, 3-5 cm. in 
width, and 0.4-0.6 cm. in thickness. The 
average weight is 3.5-5 grams each.? 

The adrenal glands have a rich arterial 
supply consisting of 10 to 60 branches from 
adjacent larger arteries with great indi- 
vidual variation and asymmetry.'® There 
are 3 main arterial sources. The superior 
adrenal arteries almost always originate 
from the inferior phrenic artery and supply 
the superomedial portion of the gland (Fig. 
$). The middle adrenal artery arises di- 
rectly from the aorta. It is usually a single 
branch and supplies the anteromedial por- 
tion of the gland. The inferior adrenal ar- 
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lic. 4. Case 1v. Non-functioning cortical adenoma of 
the left adrenal, 

(4) Preliminary aortogram discloses a large mass 
in the left suprarenal area. The left kidney is dis- 
placed downward and laterally. (B) Selective left 
renal arteriogram depicts irregular tumor vessels 
and abnormal collections of contrast material. 


teries arise from the ipsilateral renal artery 
in the majority of cases. They supply the 
remaining largest portion of the gland. 

The results of aortography without selec- 
tive arteriography for visualization of the 
adrenal gland have been disappointing.®?° 
Only ṣo per cent of cases in a series using a 
sophisticated aortographic technique ade- 
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Fic. 5. Retouched schematic drawing of the arterial supply to the adrenal glands" (modified 
from Gerard 1913). 


quately demonstrated the adrenals.* How- 
ever, aortography remains a valuable pro- 
cedure as the initial contrast examination. 
It may reveal increased vascularity or 
tumor stain and provides information 
about the origins of the adrenal arteries, 
thus expediting subsequent selective ar- 
terial studies. Bilateral selective renal ar- 
teriography following intrarenal adminis- 
tration of Io micrograms of epinephrine 
may provide very satisfactory demonstra- 
tion of the adrenal glands. However, 
superselective catheterization of the in- 
ferior adrenal arteries affords the best 
visualization of the major portion of 

gland (Fig. 1C). The inferior phrenic artery 
can be directly catheterized if it arises 
from the aorta and will result in opacifica- 
tion of the upper half of the gland (Fig. 1B). 
A selective celiac arteriogram following 
intraceliac injection of epinephrine fre- 
quently gives good results in cases where 
the inferior phrenic artery arises from this 


artery.’ Direct catheterization of the mid- 
dle adrenal artery is relatively difficult 
because of its small size. 

Functioning adenomas are moderately 
vascular and demonstrate a variety of 
tumor vessel configurations. These tumors 
may have a fine or coarse reticulated vascu- 
lar network in the arterial phase and 
localized, sharply outlined blush in the 
capillary phase. Early filling of veins (Fig. 
IB) is not a common finding in benign 
adenomas and has been reported only once 
in the literature.! If the adenoma is avascu- 
lar, displacement or distortion of normal 
vascular structures or the presence of a 
round filling defect in the capillary phase i IS 
uy demonstrated. The majority 
of aldosteronomas are small in size and 
avascular.?/? The arteriographic findings of 
non-functioning adenomas (Case 1v) are 
similar to those of functioning adenomas." 

Adrenal carcinomas are best evaluated 
by arteriography because they are large 
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and generally quite vascular? They are 
characterized ^ numerous irregular tumor 
vessels, pooling of contrast material, early 
venous filling and a patchv capillary blush. 
The feeding vessels are rather large and 
occasionally show invasion. Celiac arteriog- 
raphy will frequently identify liver metas- 
tases. 

It must be emphasized that the roent- 
genologic as well as the histopathologic dif- 
ferential diagnosis between benign and 
malignant cortical tumor is impossible. 
Because of their large size, primary adrenal 
carcinomas tend to have more abundant 
tumor vascularity and early venous filling. 
However, early venous filling was tound in 
I of our benign cases (Fig. 18). The ar- 
teriographic findings of pheochromocyto- 
mas are similar to those of adenomas, but 
the former is often more vascular.” The 
differentiation between adenoma and pheo- 
chromocytoma frequently depends on the 
clinical manifestations.?? 

Cortical hyperplastic nodules often attain 
a size of 3 or 4 cm. in diameter and are 
usually multiple and bilateral!!!" In con- 
trast, an adenoma 1s usually single, unilat- 
eral and without the regularity of cellular 
arrangement found in hyperplastic nodules. 
In hyperplasia the enlarged gland shows 


convexity of its lateral border instead of 


the normal lateral border concavity. Hy- 
perplasia 1s frequently diagnosed clinically 
as an adenoma because of the failure of sup- 
pression with dexamethasone. 

The surgeon and the radiologist must try 
and differentiate adenoma from hyper- 
plasia since the surgical approach and sub- 


sequent treatment are completely differ- 
ent." The radiologist should carefully 


evaluate the contralateral gland if he finds 
either a vascular or avascular cortical 
tumor in a patient with Cushing's svn- 
drome. If the contralateral gland is either 
of normal size or reveals adenomatous 
changes, the patient has adenomatous hy- 
perplasia rather than a true cortical ade- 
noma. In the latter instance, the contralat- 
eral gland is usually atrophic (Case 1).^ 7?! 
This is not true in the adrenogenital syn- 
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drome where only 30 per cent of the cases 
show contralateral glandular atrophy! 


Three cases of Cm adenoma 
and 1 case of cortical hyperplasia correctly 
diagnosed preoperatively by arteriography 
are presented. 

The various arteriographic patterns are 
discussed. 

Arteriography provides the most accu- 
rate information in the evaluation of cases 
with possible adrenal disease. Frequently, 
meticulous superselective arteriography ts 
required to adequately demonstrate the 
pathologic changes in the adrenal glands. 
It is the responsibility of the radiologist to 
understand the differential diagnostic signs 
and implications of adrenal disorders and 
perform the correct sequence of arterio- 
graphic studies. 


Kyo Rak Lee, M.D. 

Department of Diagnostic Radiology 
University of Kansas Medical Center 
Kansas City, Kansas 66103 


The authors wish to thank Mrs. Helen 
Hubbard for her patience 1n preparation of 
the manuscript. 
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UNUSUAL ASPECT OF RENAL ANGIOGRAPHY 
IN URETERIC DUPLICATION 


By RICHARD D. KITTREDGE, M.D.,* and DAVID C. LEVIN, M.D.t 


NEW YORK, NEW YORK 


ARIATIONS in the urinary. tract are 

common. One of the most frequent is 
duplication of the collecting svstem??* 
with nonfunction of the upper pole of the 
kidnev. The diagnosis can usually be made 
from the intravenous urographic findings. 
The calvces are fewer in number than in the 
normal kidnev and the uppermost calvx is 
farther from the outline, ze., there is an 
obvious lack of collecting svstem extending 
into the upper pole parenchyma. The up- 
permost calvx is often short and appears to 
be more the tvpe associated with the middle 
of the kidney than the long necked in- 
fundibulum and calvceal placement of the 
upper and lower poles. Angiographically, 
there is stretching of the segmental arteries 
around the dilated, nonfunctioning calyces 
and a corresponding radiolucent defect is 
generally present during the nephrographic 
phase. 

On rare occasions, however, this lesion 
may present an atypical urographic and 
angiographic appearance, as illustrated by 
the following 3 cases. 


REPORT OF CASES 


Case i. This was the first hospital admission 


of a 25 year old white female with the chief 


complaint of incontinence. The patient stated 
that she had noted dribbling of urine since 
childhood. Intravenous pyelogram | showed 
prompt functioning collecting systems bilat- 
erally. The axis of the upper pole collecting 
system of the right kidney appeared slightly 
lateral in position and the amount of upper pole 
parenchyma seemed in excess for the collecting 
system visualized (Fig. 1). The patient was 
admitted for urologic work-up. Physical exami- 
nation and laboratory data were unremarkable. 

During the first hospital week, the patient 
underwent aortography and selective right 





Fic. 1. Case r. Intravenous pyelogram shows prompt 
functioning systems. The right upper pole collect. 
ing system does not appear to be visualized. The 
parenchyma at the upper pole seems to be in ex- 
cess for the collecting system seen. 


renal arteriography. The aortogram showed no 
evidence of ectopic kidney. The left kidney ap- 
peared to be normal. On the right side, a selec- 
tive renal arteriogram showed a small area of 
irregular avascularity at the upper pole (Fig. 
2). This appeared to be almost a cap at the top 
of the right kidney (Fig. 3). There was no 
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liG. 2. Case 1. Selective right renal arteriogram 
shows a small area of irregular avascularity at the 
upper pole. 


tumor vascularity and there was only minimal 
stretching of several small renal arteries in this 
region. However, no clearly defined rim was 
seen and the radiolucent defect was not sharply 
rounded. Thus, this lesion. did not satisfy the 
criteria for typical subcapsular cyst. Other pos- 
sibilities such as an avascular tumor, localized 
inflammatory mass or localized area of hydro- 
nephrosis were considered. 

At operation the right kidney with its known 
small cap of tissue at the upper pole was seen to 
be quite high in position. Two small arteries, 
about 1 mm. in diameter, went to this cap of 
tissue, which appeared to be a hydronephrotic 
sac. The 2 small arteries were easily ligated and 
divided. The cap portion immediately became 
cyanotic and was resected. A separate ureter 
was seen draining this tissue. It was later noted 
that the normal ureter in the lower portion of 
the kidney was of regular caliber and about one- 
third the size of the one to the upper pole. The 
ectopic ureter was dissected downward well 
below the lower pole of the kidney, probably to 
about 3-4 cm. above the pelvic brim. The ureter 
was then divided. Inspection of the vagina indi- 
cated that the opening of this ectopic ureter 
was in the vaginal vault. 
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Fic. 3. Case 1. Later arterial phase shows some stain- 
ing in a smail amount of tissue, cap-like in shape, 
at the top of the right kidney. No tumor vascu- 
larity and only minimal stretching of several small 
vessels are noted. 


Pathology reported a resected hydrone- 
phrotic upper pole of kidnev and ureter. The 
renal tissue contained patchy areas of fibrosis 
and focal features suggesting a dysplastic kid- 
ney. The ureter was considered unremarkable. 

The patient was discharged uneventfully 
with the initial complaint cured. 


Case ri. This was the second hospital admis- 
sion of this 45 year old female complaining of 
left lower quadrant abdominal pain and vaginal 
discharge. A diagnosis of urethral diverticulum 
had been made 4 years prior to this admission 
and the patient had had a resection of this 
blind sac-like structure which emptied into the 
urethra. The patient had temporary relief of 
symptomatology, but was readmitted for 
further evaluation when vaginal discharge re- 
curred. Positive physical findings were confined 
to the pelvic examination where a cystic mass 
was felt on the ventral surface of the urethra 
approximately 1 inch from the meatus measur- 
ing approximatelv 2 inches across. 
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An intravenous pyelogram revealed prompt 
functioning collecting systems bilaterally. A 
calcification was noted associated with the 
upper medial margin ot the left kidney. The 
cortical nephrogram effect in this region was 
slightly irregular (Fig. 4). Nephrotomography 
confirmed the calcification and the cortical 
nephrogram detect (Fig. 5). 

The patient underwent cvstoscopy and a 
opening in the vagina identified. 
Introduction. of contrast material into this 
sinus revealed an ectopic ureter which led to 
a small hydronephrotic collecting system (Fig. 
6). Selective renal arteriography revealed a 
relatively avascular area. Stretching of a few 
small vessels was seen (Fig. 7). The calcifica- 
don appeared to be centered in this area of 
decreased contrast (Fig. 8), presumably the 
dilated upper pole ectopic collecting system. 


sinus Was 





Intravenous pyelography shows 
A small 
calcification is noted associated with the upper 
medial margin of the left kidney. The nephrogram 
effect in this region medially is somewhat irregular. 


bd. 4. Case Ii: 
4 - 
prompt functioning collecting system. 
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lic. 5. Case 11. Nephrotomography confirms the cal- 
cification and the cortical nephrogram defect. 


At operation the ectopic ureter led to a 
remnant of kidney occupying the upper pole of 
the left kidney. Removal of this upper pole and 
ectopic ureter resulted in complete cessation ot 
symptoms. 


Case 1. This was the first St. Luke's Hospi- 
tal admission of a 42 year old female with a 24 
hour history of hematuria. The patient was seen 
2 months prior to this admission at an urology 
clinic where an intravenous pyelogram revealed 
a double ureter on the right side with reflux. 
An oval calcification associated with the upper 
pole contour was seen. There appeared to be an 
upper pole collecting system which was not 
visualized (Fig. 9). Physical examination was 
normal. When admitted to the hospital, a right 
retrograde pyelogram showed no filling of the 
right upper pole collecting system by catheter- 
ization of a single ureter identified in normal 
position on the right side of the bladder (Fig. 
10). À second ureteral orifice was identified in 
the bladder on the right and retrograde filling 
of this ureter revealed a hydronephrotic upper 
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lic. 6. Case rr. Retrograde pyelogram reveals an 
ectopic ureter which leads to a small hydro- 
nephrotic collecting system. 


pole collecting system which was nonfunction- 
ing on intravenous pyelogram (Fig. 11). 

Selective right renal arteriography demon- 
strated areas of avascularity in the upper pole. 
Stretching of small vessels and disorganiza- 
tion of the normal vascular pattern were seen 
(Fig. 12). In the later arterial phase the medial 
contour of the upper pole appeared irregular 
with vessels projecting medial to the main 
cortical nephrogram (Fig. 13). 

In the late nephrogram phase, irregular 
staining was seen adjacent to the medial upper 
pole border (Fig. 14). 

The patient underwent resection of the upper 
pole nonfunctioning hydronephrotic kidney 
tissue and the ectopic ureter. The patient re- 
covered rapidly and was discharged promptly. 
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lic. 7. Case 11. Selective renal arteriogram reveals a 
relatively avascular area. Stretching. of a few 
small vessels is seen. 





Fic. 8. Case 11. Calcification appears to be centered 
in this area of decreased contrast. This is the area 
of the dilated upper pole ectopic collecting sys- 
tem. The avascular area is slightly medial and is 
cap-like in shape. 
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Fic. 9. Case ut. Intravenous pyelogram reveals a 
double ureter on the right side demonstrated by 
reflux into the more dilated medial distal ureter. 


DISCUSSION 


In one series? complete ureteral duplica- 
tion was found in 10g cases in 16,000 
autopsies. It was more common in females 
and more likely to exhibit pathologic com- 
plications in females. Bilateral duplication 
was common as well. 

In most instances of duplication of the 
collecting system, the kidney remains un- 
divided except in the rare instance of 
supernumerary kidney.? Therefore, in the 
usual circumstances, the kidnev has a 
superficially normal appearance except 
perhaps for some increase in length. Slight 
irregularity in the contour of the kidney 
with 2 systems of drainage may be inter- 
preted as pyelonephritic scarring or slight 
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Fic. 10. Case irr. Retrograde pyelogram shows no 
filling of the upper pole collecting system by 
catheterization of a single ureter identified in the 
right side of the bladder. 


hydronephrosis of one element. Usually the 
upper system is the smaller of the 2 con- 
sisting of 1 or 2 calyceal groupings. The 
bisher ureter usually finds an opening 1n 
the more caudal position in the bladder 
relative to the normal ureter. Therefore, in 
the ordinary uncomplicated case, the orifice 
that is normally placed in the corner of the 
trigone corresponds to the lower and main 
portion of the collecting pelvis, while the 
upper ureter opens through a slit-like orifice 
more distally. 

A duplicated ureteric opening may not 
empty into the bladder, but may remain 1n 
the bladder neck area or posterior urethra. 
These accessory ureters most often drain 
the upper pole of the kidney. When the 
ectopic ureteric opening 1s further afield, 
the ureter is almost always dilated, some- 
times severely, and the renal element 
which it drains is often dysplastic or pyelo- 
nephritic.!*9 





lic. 11. Case mt. A second ureteral orifice was identi- 
fied in the bladder on the right and retrograde fill- 
ing of this ureter revealed the hydronephrotic 
upper pole collecting system which is nonfunction- 
ing on the intravenous pvelogram. 


When the ureter opens into the lower 
urethra or vagina, dribbling incontinence 
is the rule, and infection is less common. 
The characteristic complaint is one of con- 
tinual wetting despite normal micturition 
at normal intervals. When it opens into the 
urethra, the dribbling incontinence may be 
due to the return of urine refluxing into the 
ectopic ureter during micturition and the 
symptom may therefore be present even 
though the upper part of the ectopic ureter 
is atretic and the renal element without 
function. Such an ectopic ureter is of course 
functionally a diverticulum of the urethra.’ 
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tic. 12. Case 111. Selective renal arteriogram demon- 
strates areas of avascularity in. the upper pole of 
the right kidney. Stretching of small vessels and 
disorganization of the normal vascular pattern are 
seen. 


Although the urographic and angiographic 
changes are often typical, our 3 cases 
illustrate the fact that occasionally the 
intravenous pyelographic findings may be 
subtle and the upper pole collecting svstem 
that is drained by an ectopic ureter may 
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Frc. 13. Case irr. In the later arterial phase the 
medial contour of the upper pole of the right kid- 
ney appears irregular with vessels projecting 
medial to the main cortical nephrogram. 
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lic. 14. Case rir. In the late nephrogram phase ir- 
regular staining is seen adjacent to the medial 
upper pole border. 


not be appreciated. This is especially true 
if it drains only a small area of dysplastic, 
hydronephrotic tissue which caps the tip 
of the upper pole. Angiography in this set- 
ting can also be misleading. A small area of 
relative avascularity at the tip of the upper 
pole results from the caliectasis present. 
This may also produce an atypical distribu- 
tion of vessels with stretching and displace- 
ment. Compression of adjacent paren- 
chyma secondary to caliectasis in the non- 
functioning collecting system can result in 
an area of increased density following selec- 
tive angiography and can be misinter- 
preted as tumor stain. In the absence of 
clearly defined criteria for a benign cyst, 
tumor must be included in the differential 
diagnosis. This inevitably results in a surgi- 
cal exploration and possible nephrectomy. 

The purpose of this report is to familiarize 
radiologists with the angiographic appear- 
ance of this unusual form of ureteral dupli- 
cation with hydronephrosis. As opposed to 
the more common form of the entity, this 
lesion produces a small, irregular cap of 
poorly opacified renal tissue at the tip of 
the upper pole, usually with stretching of 
adjacent segmental arteries. Once sus- 
picion has been aroused, re-evaluation 
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of the more basic intravenous or retrograde 
urograms, or a repeat of the latter studv, 
may identify the ectopic collecting svstem. 


SUMMARY 


A common variation in the urinary tract 
is duplication of the ureter. Pathologic 
complications are frequent. 

Three examples of an unusual form of 
this lesion, in which the duplicated ureter 
drains a small, dysplastic, hydronephrotic 
cap of tissue at the very tip of the upper 
pole, are presented. 

The angiographic findings may be mis- 
leading, unless one is aware of the char- 
acteristic appearance. Once suspicion is 
aroused, review of the intravenous pyelo- 
gram, retrograde pyelogram and cysto- 
scopic findings, may help in identification 
of the ectopic system and help save the 
major portion of a well functioning kidney. 


Richard D. Kittredge, M.D. 
Department of Radiology 

St. Luke's Hospital Center 
Amsterdam Avenue and 114th Street 
New York, New York 10025 
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RETROPERITONEAL FIBROSIS: AN ANALYSIS 
OF THE CLINICAL SPECTRUM AND 
ROENTGENOGRAPHIC SIGNS* 


By PETER H. ARGER, M.D., JONATHAN L. STOLZ, M.D., and WALLACE T. M ILLER, M.D. 


PHILADELPHIA, PENNSYLVANIA 


ETROPERITONEAL fibrosis presents 
with a clinical and. roentgenographic 
spectrum involving the ureters, inferior 
vena cava, iliac vein and rectum. The clin- 
ical and roentgenographic aspects of this 
spectrum are, as a result, quite vartable. 
Most of this spectrum is discussed in the 
literature in scattered reports, many of 
which are case reports. 

Twenty-one cases of retroperitoneal fi- 
brosis seen at the Hospital of the Univer- 
sity of Pennsylvania trom 1960 to 1973 il- 
lustrate this wide spectrum. 

Medial deviation of tapered obstructed 
ureters in the lower lumbar spine region is 
described as a “classic sign” of retroperi- 
toneal fibrosis in most reports.2!-22-44:28.49.49 A 
comparison statistical analysis of the post- 
tion of the ureters relative to the lower 
lumbar spine and sacrum was done com- 
paring the 21 cases of retroperitoneal fibro- 
sis with 60 consecutive normal cases. This 
analvsis showed a lack of significant differ- 
ence between the 2 groups. 

This suggests that in retroperitoneal 
fibrosis, the ureter (normally variable in its 
course) is caught in the fibrotic process 
rather than being deviated medially or 
pulled medially by the fibrotic process. 


HISTORICAL REVIEW 


In igos, Albarran? first described ure- 
teral obstruction due to fibrotic changes in 
the retroperitoneal space. Bachrach! in 
1928 distinguished 2 groups of fibrosis a 
generalized and a localized form. 

In 1953, Vest and Barelare” described a 
localized form which they called periure- 
teritis plastica. Additional cases were de- 
scribed in 1937? and in 1942.2°7 


Ormond?? in 1948 published 2 cases of bi- 
lateral ureteral obstruction due to an in- 


flammatory fibrotic retroperitoneal pro- 


cess. In 1968, Packham and Yates-Bell'? 
surveyed 130 previously reported cases and 
reported on 8 new ones. Additional cases 
were reported by Kerr ef alt (16 cases) in 
1968 and by Saxton ef al’? (14 cases) in 
1 969. 


PATHOLOGY 


On gross examination, there is a pale, 
plaque-like mass with indefinable margins 
which envelops the adjacent structures, 
usually the ureters and the vena cava. On 
microscopic examination, there is a fibro- 
blastic proliferation with a pleomorphic 
inflammatorv cell infiltrate. This involves 
the fascial and adipose investments of the 
retroperitoneal space in an indifferent fash- 
ion. Fat cells, nerves, muscle and vessels 
are all encased. The fibrotic reaction is 
limited to the outer wall and no ureteral 
wall inflammatorv process 1s seen. 

Although most authors characterize the 
process as a proliferative fibrotic reaction 
of retroperitoneal tissues associated with 
chronic inflammatory response, some 
authors report an active chronic phle- 
bitis. 1009 a8 44,51 


ETIOLOGY 

'There have been multiple etiologic theor- 
ies as to the cause of retroperitoneal fibro- 
sis. Various authors have reported cases 
and given their etiologic theories. These in- 
clude: (1) pvelonephritis;??* (2) lower in- 
testinal tract infections;*!? (3) pancrea- 
titis; (4) thrombophlebitis?? (5) renal 
tuberculosis?! (6) lvmphopathia vener- 


* From the Department of Radiology, Hospital of the University of Pennsylvania Philadelphia, Pennsylvania, 
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TABLE I 
CLINICAL SYMPTOMS: RELATIVE FREQUENCY OF SYMPTOMS IN 189 CASES 





| Packham and Yates-Bell*? 


. |o Kerr ef al | (138 cases) Saxton etal | HUP* 
Symptoms | (16 cases) | MÀ m Àn——nM MM MÀ | (14 cases) | (21 cases) 


NO. Per Cent 


$ 
Ix e 


Nausea and vomiting | 30 22 : 3 | 4 
E Weight loss l 6 | 45 33 | 6 | 
Frequency and dysuria : 3 | 2 I | 
Increased blood pressure | I | 39 29 | 1o | 
Anemia | | 43 of 43 reported | | 4 
Elevated sedimentation rate | 4 | 34 of 34 reported | | 
Pain in the loin : j 64 45 : S 
Abdominal pain | | 5b 41 | 
Back pain : 16 2 M 29 
Mass | Iç li 


bed 
M 
- a 


* HUP = Hospital of University of Pennsylvania. 
i ; ) 
Tane H 
SUMMARY OF CASES 


Case and ae | . 
Clinical Features Side Other Involvement 








Abdominal pain-—leg swelling—-consti- | right and left Inferior vena cava~=rectum 
pation—sansert : 
2. KNs4 | Constipation—left pelvic mass | left Orbital granuloma 
3 FN63 | Left fank pain—-vomiting—weight loss | right and left 
| Right abdominal pain | right 
EWi18 | Right lower quadrant abdominal pain— | right 
| frequency—dysuria | 
6. FW62 | Left lower abdominal pain—left ab- | right and left 
| dominal mass—abdominal aneurysm | 
;. MWó4 | Abdominal pain---jaundice | right and left | Pancreas—porta hepatis medi- 
| | |. astinal lymph nodes 
8. FN82 — Weight loss—mass anterior to rectum | nourinary ob- Left iliac vein---mediastinal 
|  encasing the rectum—urinary in- | struction lymph nodes 
| continence : : 
9. MNsg | Back pain--anorexia— weight loss | right and left 
to. FW38 | Nocturia—rightlower quadrant pain right and left 
ipn FNso ( Thyroid nodule—left lower quadrant | left 
|^ pain | 
12. MN44 | Low back pain | right and left 
13. MWs53 | Nausea—- vomiting weight loss— | right and left 
. | suprapubic pain : 


14. MWs6 | Abdominal aneurysm—hypertension — | right and left 
15. FNi4 | Anemia-—hypertension | right and left 
16. FNs8 | Right and left abdominal pain-—diver- | right and left 


| — ticulosis | 
7. FW38 Abdominal and back pain—nocturia — | right and left 
18. MWz; | Right flank pain | right 
19. FWs7 | Sansert therapy for 3 years—leg ede- | left 
| ma--back pain—anemia | 
20. FWa41 | Nausea—vomiting—lower abdominal | right and left 
|^ pain—anemia—-hypertension— 
| pelvic mass 
21. MN48 | Left flank pain—anemia 


m: 
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eum;” (7) urine extravasation;® (8) aque- 
ous contrast extravasated 1n retroperi- 
toneum;? (g) previous surgeryv;?? (10) 
hematomas from multiple causes; 2:375 
(11) generalized arteritis;? (12) collageno- 
sis; (13) association with malignancies 
causing fibrosis;?? and (14) drug induced 
by methysergide, ergotamine, dihydroergo- 
tamine and hydralazine.” 


INCIDENCE 


In 4 series totaling 215 cases,?528.40.5 the 
age range was 8 to 80 years. Over-all, the 
male incidence was 3 times that of females. 
However, under the age of 30, the female 
incidence was twice that of males. Sixty 
per cent presented in the fourth to fifth 
decades. Fifty to 75 per cent were bilateral 
at presentation. 

Our 21 cases showed an age range of 14 to 


82 years. Thirteen of 21 were females. 
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Thirteen of 21 were bilateral and 12 of 21 
presented in the sixth and seventh decades. 

Gelford ef a/.? reported 50 to 60 cases of 
retroperitoneal fibrosis secondary to sansert 
out of over 500,000 being treated with the 
drug for migraine headaches. 


DISCUSSION 


The variable and often vague presenta- 
tion of retroperitoneal fibrosis is character- 
istic. The clinical picture ranges from symp- 
tom onset of 2 days to over 1 year. Back or 
abdominal pain is the most common symp- 
tom. Other presenting complaints include 
nausea, vomiting, weight loss, frequency 
of urination, dysuria, hypertension, ane- 
mia, elevated sedimentation rate, palpable 
mass, constipation, leg edema, incontin- 
ence, anorexia, nocturia, and anuria. 

The relative frequency of the most com- 





‘ic. 1. (4) One hour roentgenogram of 58 year old Negro female shows left hydronephrosis and obstruction 
of ureter (closed arrow). Note normal incompletely filled right kidney. (B) Retrograde ureterogram shows 
small area of ureteral narrowing due to retroperitoneal fibrosis causing the left obstruction (closed arrow). 
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mon complaints in the spectrum 1s shown 
in Tables r and rr. 

The extent of demonstrable roentgeno- 
graphic abnormalities elucidates the cause 
of this variable presentation. Hydroneph- 
rosis and hvdroureter with delaved excre- 
tion is one roentgenographic finding. This 
may be unilateral (Fig. 1, Æ and B; and 2, 
A and B) or bilateral (Fig. 3, £ and B; and 
44) when first seen. Other patients initially 
have one ureter involved and later present 
with involvement of the other ureter (Fig. 
5, 44 and B). On retrograde study, the 
catheter passes easily beyond the obstruc- 
tion s1te.15:91404? ‘The fibrotic process may 
extend to and encase the inferior vena cava 
and iliac vessels (Fig. 4C; and $C). 

Venography was abnormal in 2 of Saxton 
and co-worker's!? cases. Only 2 of our 21 pa- 
tients had venograms and both of these 
were abnormal. Rectal encasement is shown 
in Figure 4, B and D. The fibrosis may ex- 
tend even further, involving other organs 
such as the pancreas (Fig. 6, 47 and B). 
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BIS 


Only a few authors have reported lymph- 
angiographic changes. There is obstruction 
of lymphatics at the site of fibrosıis.?® 40 
There is some discrepancy in the literature 
as to the helpfulness of plain film roent- 
genographic changes. Loss of psoas muscle 
outline is felt to be significant by some 
authors.!!:32:45,50,85 Absence of the renal out- 
line has been described.?|^?? Other auth- 
ors feel that the plain film roentgenograms 
are seldom helpful.” Our experience was 
that they were not helpful in our 21 cases. 

In a small group of patients, there are 
additional areas of the bodv involved bv a 
similar fibrotic process. This 1s exemplified 
bv the fibrotic mediastinal mass in our 
Cases 7 and 8 (Table i1) and the fibrotic or- 
bital granuloma in our Case 2 (Table 11). 

To evaluate the “classic sign" of me- 
dially deviated ureters in retroperitoneal 
fibrosis, an analysis of the course of the 
ureters in both normal and in patients with 
retroperitoneal fibrosis was done. The dif- 
ferences of the medial side of the ureters 





l'1G. 2. (4) A 55 year old white male with unilateral right hydronephrosis secondary to retroperitoneal fibro- 
sis. Closed arrow shows point of obstruction. Note normal left kidney and ureter. (B) Right retrograde 
ureterogram shows site and extent of involvement (closed arrow). 





l'1G. 3. (4) A 38 year old female with bilateral ob- 
struction. Faint visualization is seen on the left. 
The less obstructed right kidney best demonstrates 
the level of obstruction (closed arrow). ( 5) Roent- 
genogram made 2 
good bilateral function with some residual blunt- 


years postureterolysis shows 


ing of the pelvocalyceal systems. The course of the 
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from the midpoint of the spine at 3 arbi- 
trary levels were measured. These levels 
were chosen in the region of most frequent 
involvement. Level 1 and level 2 were at 
the inferior border of the pedicles of the 
lumbar vertebral bodies 4 and 5. The third 
was 2.5 cm. below the upper margin of the 
sacrum. Sixty consecutive normals in whom 
the entire course of the ureters could be seen 
were compared to the 21 cases of retro- 
peritoneal fibrosis (Fig. 7; and 8). A “t” 
test between the normals and the abnor- 
mals at the 3 levels was done. At no level 
was there a statistically significant differ- 
ence observed. The measurements are com- 
pared and summarized in Figure g. This 
analysis indicates that there is no medial 
deviation of the ureters. It seems more 
likely that the ureters are caught in the 
hbrotic process in their normal variable 
course. 


DIFFERENTIAL DIAGNOSIS 

Differential diagnosis includes: (1) retro- 
peritoneal tumors; (2) metastatic car- 
cinoma; (3) lymphoma; (4) ureteral car- 
cinoma; (5) uric acid stones; (6) aneurysms; 
(7) infection. secondary to tuberculosis 
and/or diverticul:tis; (8) periarteritis no- 
dosa; (9) blood clots of the ureter; and (10) 
retrocaval ureter. 


THERAPY 


The treatment of choice in retroperi- 
toneal fibrosis is lvsis of the ureters with 
repositioning of the ureters intraperiton- 
eally. In patients whose fibrosis is due to 
methysergide, just stopping the drug may 
relieve the obstruction. One of our 2 
patients receiving sansert therapy re- 
sponded to stoppage of the drug, but the 
other patient required surgerv. 

Morandi and Grob? feel that steroid 
therapy in the early stages may prevent 


left ureter is due to the surgical procedure (closed 
arrow). 
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lic. 4. (4) Delayed roentgenogram of 59 year old white female shows bilateral obstruction. The closed 
arrows show a difference in the level of obstruction on each side. (B) A barium enema examination shows 
the marked extent of the retroperitoneal fibrosis. The closed arrow demonstrates a persistent area of nar- 
rowing in the upper rectum due to the fibrotic process. (C) Venogram shows obstruction of each com- 
mon iliac vein (closed arrows). The right open arrow demonstrates the narrowing and partial obstruction 
of the inferior vena cava. (D) A barium enema examination done 3 months after discontinuing sansert and 
surgical lysis shows the narrowed area to have regressed markedly. A near normal sized lumen is present 
(closed arrow). 





progression. of the process if it has not 
reached a hyaline fibrotic stage. There 
Is some conjecture in the literature as 
to whether steroid therapy aloneXwill 


improve the degree of obstruction 


present 3,9,13,16,30,36,38, 44,47 
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lic. §. (4) A $9 year old Negro male with 
obstructed left ureter and secondary left 
hydronephrosis (closed arrow). Note non- 
obstructed right kidney and ureter. (B) A 
right ureterogram done g months later 
shows obstruction of right ureter (closed 
arrow). An intravenous pyelogram ob- 
tained prior to this retrograde uretero- 
gram had demonstrated a nonfunctioning 
right kidney. (C) A venogram obtained 1 
month after the right retrograde uretero- 
gram because of progressive deterioration 
of the patient shows obstruction of the 
common iliac vein and proximal inferior 
vena cava. Multiple collaterals are seen 
(closed arrow). 


SUMMARY 
Retroperitoneal fibrosis presents with a 
clinical and roentgenographic spectrum in- 
volving the ureters, inferior vena cava, iliac 
vein and rectum. 
The clinical and roentgenographic as- 
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liG. 6. (4) A 64 year old male with abdominal pain and obstructive jaundice. Celiac artery injection shows 
extrinsic constriction of hepatic artery (open arrow). (B) Venous phase shows superior mesenteric vein 
(closed arrow) and collateral veins (open arrows) indicating obstruction of proximal portal vein. 
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lic. 7. The solid line represents the average course : ' 
of the 60 normal ureters which were measured 


from L4 through the upper sacrum. The broken 
line represents the average course of the ureters 
involved with retroperitoneal fibrosis. 


ic. 8. The multiple lines demonstrate the individual 
course of the ureters involved with retroperitoneal 
fibrosis in our series. 
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Range- H «—— Average 


C] «—— Normals 
*«—— - Retroperitoneal Fibrosis 


cms 





L4 L4 L5 LS SI S1 


Right Left Right Left Right Left 


Fic. g. Barograph of measurements shows lack of 
significant difference between normal and abnor- 
mal. 


pects of this spectrum are discussed and 
illustrated. 

The medial deviation of tapered ob- 
structed ureters 1n the lower lumbar region 
is described as a “classic sign" of retro- 
peritoneal fibrosis. A comparison statistical 
analysis of the position of the ureters rela- 
tive to the lower lumbar spine and sacrum 
was done comparing 21 cases of retroperi- 
toneal fibrosis with 60 normal cases. This 
analysis is shown and the lack of signifi- 
cant difference between the 2 groups is 
demonstrated. 


Peter H. Arger, M.D. 

Department of Radiology 

Hospital of the University of Pennsylvania 
3400 Spruce Street 

Philadelphia, Pennsylvania 19104 
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URETHRAL STRICTURE AND URETHRAL RUPTURE* 


By GERALD J. pgLACEY, M.A, M.B., EFR, ROBERT A. WILKINS, B.Se., M.B, FER., 
MICHAEL P. SMALL, M.D.,T and HOWARD WEXLER, M.D, 


MIAMI, FLORIDA 


T has been estimated that 2,000,000 new 

cases of gonorrhea were contracted in 
the U.S.A. during 1970. The appearance 
of strains of gonococc: with increased re- 
sistance to antibiotics 1s well docu- 
mented. 1213213 [t is reasonable to infer that 
the incidence of the complications of un- 
treated gonorrhea will also increase, and 
this will include the eventual development 
of urethral stricture in the male. The 
gonococcus is not the only cause of urethral 
stricture. Indeed, it may be difficult to 


determine in many cases whether the 
stricture, or strictures, have occurred 


secondary to gonococcal infection, instru- 
mentation, or to trauma. 

The treatment of urethral stricture is 
dilatation or surgery, *'*?? and the majority 
of patients are usually managed with re- 
peated dilatations. However, repetitive, dif- 
ficult, painful dilatations, the presence of 
fistula or sinuses or episodes of repeated 
postinstrumental fever are indications for 
consideration of surgical reconstruction of 
the urethra. One hundred and twenty 
urethroplasty operations were performed 
at Jackson Memorial Hospital in the past 
four years, 1968-1971, and ŝo of these 
were during the 12 months of 1971. In each 
case, the roentgenologic findings have been 
a major factor in the decision to operate 
and in determining the precise surgical ap- 
proach. A search of the recent American 
radiologic literature has failed to reveal a 
comprehensive description of the roent- 
genology of the male urethra, apart from 
a short review in 1961. Various tech- 
niques, maneuvers, and protocols have 
been described in other journals? 5!?!? and 
some confusion might reasonably arise as 
to which approach and what equipment 


should be used in the investigation ot 
urethral disease. 

We will describe our experience with the 
suggested techniques, and will outline the 
urethrographic findings and the investiga- 
tive protocol we now use. Since there are 
similarities, but also important differences 
in the roentgenologic investigation of 
urethral stricture and urethral rupture, the 
roentgenology of both of these conditions 
will be described. 


MATERTAL 


Approximately 100 retrograde urethrog- 
raphies and 200 male micturating cysto- 
urethrographies are performed at Jackson 
Memorial Hospital each year. Although the 
majority of the patients investigated have 
known, or suspected, urethral stricture or 
rupture, urethrographv is also performed 
in some cases of paraplegia and prostatic 
disease. We have reviewed the roentgeno- 
graphic appearances and correlated these 
with the clinical and, where applicable, 
the operative findings in 100 patients who 
have had recent urethrography at this in- 
stitution. The age of the patients in this 
series ranged between i1 vears and &§ 
vears. In the patients with urethral stric- 
ture, symptoms had been present from be- 
tween a few weeks to 20 vears, and in the 
majority it was not possible to determine 
reliably the precise sequence of events 
leading to stricture— whether it was due 
solelv to previous gonorrhea, instrumenta- 
tion, external trauma, or to a combination 
of several of these factors. 


ANATOMY OF THE MALE URETHRA 


The male urethra has been divided de- 
scriptively in the urologic and anatomic 


* From the Departments of Radiology, and Urology,] University of Miami School of Medicine, Jackson Memorial Hospital, 


Miami, Florida. 
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literature into various regions.^ *???: How- 
ever, many of these descriptive divisions 
have limited value in relating to the clinical 
management of urethral stricture. [t is 
more appropriate to divide the urethra 
into 4 easily identified anatomic parts: 
prostatic; membranous; bulbous; and pen- 
dulous (Fig. 1, Æ and 5). The bulbous 
urethra mav be further divided into prox- 
imal bulbous and distal bulbous when re- 
ferring to the position of a stricture. The 
proximal bulbous urethra is that part of the 
urethra within 2 cm. of the membranous 
portion; the distal bulbous urethra 1s all of 
the remainder up to the peno-scrotal junc- 
tion. This subdivision of the bulbous 
urethra is of importance to the surgeon 
when a urethroplasty is being considered. 
As described by Turner-Warwick,” if a 
stricture is limited to the distal bulbous 
urethra or beyond, then a technically rela- 
tively simple urethroplasty may be per- 
formed. However, if the stricture extends 
to involve the region of the proximal bul- 
bous or membranous urethra, then a more 
technically complex urethroplasty will be 
necessary. Although this selection of the 
urethra 2 cm. beyond the membranous 
portion as being the proximal bulbous 
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urethra represents an arbitrary distance, 
its purpose is to serve as a preoperative 
indication to the urologist as to the prob- 
abilitv of a technically simple or difficult 
urethroplasty. 

The prostatic urethra is approximately 3 
cm. in length and extends from the bladder 
neck to the external sphincter (synonyms: 
triangular ligament, urogenital diaphragm) 
(Fig. 14). This portion of the urethra 1s 
surrounded throughout its length by the 
prostate gland. In the floor of the prostatic 
urethra there is a longitudinal elevation of 
the mucosa known as the verumontanum. 
The multiple orifices of the prostatic ducts 
(Fig. 2; and 8, Æ and B) are situated on 
either side of the verumontanum. The 
orifices of the ejaculatory ducts, which are 
the common ducts for the termination of 
the seminal vesicles and the vas deferens 
(Fig. 3) are situated at the apex of the 
verumontanum. On the posterior aspect of 
the verumontanum is the opening for the 
utricle, the vestigial remnant of the Mul- 
lerian duct which corresponds to the female 
vagina and uterus. 

The membranous urethra is approximately 
| cm. in length and is situated immediately 
distal to the prostatic urethra (Fig. 14). It 





Fig. 1. (4 and B) Normal urethra (pr = prostatic; m= membranous; b= bulbous; pen = pendulous). Mic- 
turating cystourethrograms. (4) The urethra during micturition. (B) The same patient with closure of 
the external sphincter indicating the site of the membranous urethra. 


v 
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l'1G. 2. Retrograde urethrogram. Several strictures of 
the distal bulbous urethra. Filling of the glands of 


Littré and contrast medium in the prostate gland. 


is surrounded throughout its length bv the 
lavers of the urogenital diaphragm which 
forms the external sphincter. The position 
of the membranous urethra and the ex- 
ternal sphincter are identified on urethrog- 
raphv as the narrowing of the urethral 
lumen immediately distal to the verumon- 


tanum. In addition, on the 45° oblique 





Fic. 3. Cystogram. Neurogenic bladder and filling of 
the vas deferens. 
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roentgenogram, a line joining the junction 
of the upper and middle thirds of both in- 
terior pubic rami represents approximately 
the attachment of that portion of the ex- 
ternal sphincter which traverses the urethra 
and thus helps in localizing the position of 
the membranous urethra.2° 

The bulbous urethra is between 4 cm. and 
6 cm. in length and lies between the ex- 
ternal sphincter and the peno-scrotal junc- 
tion (Fig. 1,7). As described above, the 
subdivision of the bulbous urethra into 
proximal and distal portions (Fig. 2; 4; 
5; 6; and 7) 1s of clinical importance to the 
surgeon. There are 2 Cowper's glands, 1 on 
either side of the midline and each empties 
by an individual duct into the proximal 
bulbous urethra (Fig. 4.4). 

The pendulous urethra (synonym: penile) 
is the mobile portion of the urethra (Fig. 
14) and includes the fossa navicularis 
which is a small dilatation immediately 
proximal to the urethral meatus. The 
glands of Littré are multiple small submu- 
cosal glands which are situated along the 
entire length of the pendulous urethra 
(Fig. 2). The lacunae urethrales should not 
be confused with urethral glands; these are 
normal small folds of mucosa on the sur- 
face of the relaxed pendulous urethra. 

TECHNIQUES OF URETHROGRAPHY 

There are 2 roentgenographic methods 
for examination of the urethra: retrograde 
urethrography; and  micturating 
urethrography. 


CVStO- 


RETROGRADE URETHROGRAPHY 

This procedure may be performed by 
using a clamp,?!! a Foley catheter," or a 
vacuum apparatus.?''® The majority of our 
examinations are performed with the 
Brodny Penile clamp.* This has proved 
very satisfactory, but there are 3 occa- 
sional circumstances in which it is difficult 
to use. Firstly, it is important during the 
examination to stretch the pendulous 
urethra in order to obliterate the peno- 
scrotal junction and to efface the lacunae 
urethrales. There does come a point at 
which a further increase in traction may 
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Fic. 4. (4) Retrograde urethrogram. Long stricture of the proximal bulbous and membranous urethra and 
2 short strictures of the distal bulbous urethra. There is filling of a Cowper’s gland and some venous 
intravasation of contrast medium. (8) Micturating cystourethrogram. The prostatic urethra is better 
demonstrated than on the retrograde examination. The proximal bulbous and membranous stricture 1s 
well demonstrated, but the 2 distal bulbous strictures are not identified. 


pull the clamp off the penis. This occurs 
most frequently in noncircumcised pa- 
tients. If this problem does occur, a Foley 
catheter with the balloon distended in the 
fossa navicularis!? is used, as this will pro- 
vide excellent traction. However, should 
the balloon catheter be inadvertently 


pulled out of the urethra, then the meatus 
can be traumatized, and although this 
happens infrequently, it is because of this 
that the Brodnv clamp is used for the 
routine examination. The second circum- 
stance in which it 1s difficult to use the 
clamp 1s in patients with phimosis. In the 





Fic. 5. (4) Retrograde urethrogram. Stricture of the distal bulbous urethra, but the prostatic urethra is not 
adequately filled. (B) Micturating cystourethrogram in the same patient. The prostatic urethra is shown 
to be normal. 
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lic. 6. (4) Retrograde urethrogram. Multiple strictures of the pendulous urethra (the filling defects are air 
bubbles), and a stricture of the proximal bulbous urethra. (B) Micturating cystourethrogram in the same 
patient. This demonstrates that there is also an additional extensive stricture of the bulbous and mem- 
branous urethra. 


latter patients, the Foley catheter is an 
excellent alternative. The third situation in 
which the Brodny clamp is difficult, and 
sometimes impossible to use, 1s in patients 
with hypospadias. This particular problem 
may be overcome by using a vacuum ap- 
paratus,?^ developed initially for hystero- 
salpingography. However, not all of the 
available cervix adapters are suitable in 
practice for male urethrography, and those 
that are satisfactory are often considerably 
more expensive to use than the Brodny 
clamp. There is not any advantage in the 
routine use of a vacuum apparatus over a 
Brodny clamp that makes this additional 
expense worthwhile. 

Prior to scheduled urethrography, in- 
strumentation is not performed as this will 
increase the risk of mucosal trauma and of 
periurethral contrast material extravasa- 
tion and its complications. However, in our 
series there were many patients in whom 
urethrography was performed immediately 
after instrumentation, either because a 
stricture had not been previously suspected 
or for diagnosis after traumatic instrumen- 
tation had occurred. This accounts for 
many of the patients in whom contrast 


material extravasation or venous intra- 
vasation occurred at urethrography. 

The patients’ urine is examined before 
the urethrography, and if infected, the ex- 
amination is postponed. The patient at- 
tempts to empty his bladder and is then 
placed supine on the table and a scout 
roentgenogram obtained. The Brodny 
clamp is attached to the penis and the pa- 
tient is placed in the 45° right posterior 
oblique position. The penis is placed under 
traction and 20-40 cc. of contrast material 
is injected. gentlv; however, if anv re- 
sistance is felt the injection is immediately 
stopped and an overhead roentgenogram 
is taken. By this means, the risk of ex- 
travasation due to excess pressure is re- 
duced. A second injection of contrast me- 
dium is made in this oblique position em- 
ploving a modification of the choke cysto- 
urethrography described by Pearman and 
Miller;!® z.e., without further injection of 
contrast material the patient is requested to 
micturate with the injection apparatus still 
in position. In a small number of cases, this 
maneuver results in a greater distention of 
the prostatic urethra than is obtained by 
the simple retrograde injection alone. The 
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liG. 7. Retrograde urethrogram. Proximal and distal 
bulbous urethral strictures. Contrast medium has 
extravasated into the corpus cavernosum and 
thence into the venous system. The prostatic 
ducts also fill with contrast medium. 


patient is not given routine antibiotic 
coverage, but the urine is examined after 
the urethrography and if it is infected, or 
if extravasation has occurred, appropriate 
antibiotic treatment is given. 

All injections are carried out with an 
aqueous contrast medium (Conray 60% or 
Hypaque 50%) and this is preterred to an 
oily medium because of the potential 
hazard of pulmonary oil embolism.? A 
viscous water soluble contrast medium‘'!§ 
(1.e., one that contains a thickening agent 
such as carboxymethylcellulose) may pro- 
vide greater distention of the prostatic 
urethra than 1s obtained routinely with the 
low viscosity medium that we use; how- 
ever, the choke roentgenogram taken dur- 
ing retrograde urethrographv and more 
importantly the micturating cvstourethro- 
gram obtained later provide a completelv 
adequate demonstration of the prostatic 
urethra. It has been suggested that the use 
of viscous contrast media reduces the risk 
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of periurethral extravasation of the con- 
trast medium.? We cannot refute this 
possibility, but the frequency of extravasa- 
tion does depend most particularly on the 
degree of urethral inflammation, recent 1n- 
strumentation and on an incautious, force- 
ful technique by the inexperienced urethrog- 
rapher (Fig. 7). 

It might seem that all retrograde ure- 
thrographies should be performed under 
Huoroscopic control. However, like Will- 
werth,?! it has been found that fluoroscopy 
is only occasionally an advantage. The 
majority of our retrograde urethrographies 
are performed without fluoroscopy but with 
the overhead tube alone. Fluoroscopy is re- 
served for those rare occasions when the 
overhead roentgenograms have not de- 
lineated the pathologic anatomy  satis- 
factorilv. Routine fluoroscopy has the dis- 
advantages of a more cumbersome tech- 
nique and increased radiation exposure to 
the patient and urethrographer, and it has 
not been found that these disadvantages 
are outweighed by the advantage of in- 
jection under direct vision. 


MICTURATING CYSTOURETHROGRAPH Y 


Following a scout roentgenogram, the 
bladder is filled with water soluble con- 
trast medium, Hypaque 25%, the total 
volume varving in different patients be- 
tween 200-500 cc. The contrast medium is 
introduced into the bladder va a trans- 
urethral catheter. In many patients, the 
urethral stricture is often so severe that 
suprapubic cystostomy has been per- 
formed and then this catheter is utilized. 
[n an occasional patient, it is necessary to 
perform a suprapubic percutaneous needle 
puncture of the bladder in order to intro- 
duce the contrast agent. An overhead 
roentgenogram is taken in the supine 45° 
right posterior oblique position during 
micturition. Next, the patient is instructed 
to hold his breath, and to actively attempt 
to cease micturition at which point an ad- 
ditional film is exposed. This maneuver will 
cause the external sphincter to contract 
(Fig. 18) and thus identify the mem- 
branous portion as well as providing further 


t2 
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distention of the prostatic urethra. Finally, 
a postvoiding overhead roentgenogram is 
taken. 


THE ROENTGENOLOGIC PROTOCOL FOR ‘THE 
INVESTIGATION OF A URETHRAL STRICTURE 


A retrograde urethrography is per- 
formed. The Brodny clamp is routinely 
used, but if there is any diffculty with 
traction or phimosis, an 8F Pediatric Foley 
catheter is utilized. At the same examina- 
tion, an intravenous pyelogram is obtained 
to assess the proximal urinary tract, the 
main purpose being to show any evidence 
of hydronephrosis or chronic pvelo- 
nephritis. 

A micturating cystourethrogram is ob- 
tained at the same time if a suprapubic 
catheter is 75 situ. Brooks and Bateson’ 
perform the retrograde urethrography and 
the micturating cystourethrography as 
immediately consecutive procedures with 
introduction of all of the contrast medium 
via the urethra. However, this is frequently 
impossible when a severe stricture is pres- 
ent, and it only represents additional 
urethral trauma 1n those patients in whom 
periurethral collections of contrast ma- 
terial may have occurred on the retrograde 
study. Unlike the method of Fumerton and 
Macewan,® the micturating cystourethrog- 
raphy is rarely performed by solely using 
the intravenous injection of contrast me- 
dium; we do not reliably obtain sufficient 
contrast density by this means, and on one 
occasion the findings were misleading and 
a short stricture was not detected. How- 
ever, this method can be useful on those 
occasions when it might be difficult to 
otherwise fill the bladder with contrast 
material. 

Although the retrograde urethrography 
or the micturating cystourethrography 
alone may, on occasion, satisfactorily dis- 
tend the entire urethra proximal and distal 
to a stricture, this is a relatively infrequent 
occurrence. The 2 examinations are com- 
plementary, and both are essential in order 
to give the urologist the maximum informa- 
tion as to the extent of the urethral disease 
(Fig. 4; 5; and 6). 
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THE ROENTGENOLOGIC PROTOCOL FOR THE 
INVESTIGATION OF A URETHRAL RUPTURE 


Scout roentgenograms of the pelvis and 
abdomen are taken, and a retrograde 
urethrography is performed. It is very 
important that the urethrography be 
carried out prior to insertion of a catheter 
into the bladder, as this can by-pass a 
small tear and mask extravasation, or it can 
make a small laceration more extensive or 
even complete. It the retrograde urethro- 
gram is normal, then a catheter is passed 
and a cystogram obtained without mic- 
turition, The catheter is left in the bladder, 
and finally an intravenous pvelogram is 
obtained. 


ROENTGENOLOGIC FINDINGS AND THEIR 
SIGNIFICANCE IN URETHRAL STRICTURE 


Urethrography will demonstrate the 
presence, site, multiplicity (Fig. 6, 4 and 
B), extent, and caliber of strictures. In ad- 
dition to the stricture, complications may 
be detected in the periurethral tissues, the 
bladder, or kidneys. 

As described earlier, the site of a urethral 
stricture 1s of importance to the surgeon. 
In our series of 68 patients with urethral 
stricture, 108 strictures were demon- 
strated at urethrographv. Of these 108 
strictures, 62 ($7 per cent) were in the 
bulbous, 42 (39 per cent) were in the pen. 
dulous, 2 (2 per cent) were limited to the 
membranous, and 2 (2 per cent) were in 
the prostatic urethra. Further, of the 62 
bulbous strictures, 28 (45 per cent) were 
designated as involving the proximal bul- 
bous urethra and 34 ($$ per cent) were 
situated solely in the distal bulbous 
urethra. Additionally, of the 68 patients 
with stricture, 48 (7o per cent) had single 
strictures and 20 (30 per cent) had mul- 
tiple strictures. 

The perturethral complications include: 
hlling of the prostatic ducts (Fig. 2; 7; and 
8), ejaculatory ducts, Cowper's ducts 
(Fig. 4), glands of Littré (Fig. 2), abscess, 
diverticulum (Fig. 8), sinus or false passage 
(Fig. 8; and 9), fistulae (Fig. 10), extra- 


vasation, venous intravasation (Fig. 4; and 


Vor. 119, No. 4 


Urethral Stricture and Urethral Rupture 





liG. 8. (4) Scout roentgenogram shows a calculus. (B) Retrograde urethrogram. The calculus is in a urethral 
diverticulum proximal to a distal bulbous stricture. A false passage is present immediately distal to the 
diverticulum. There is also an additional stricture of the proximal bulbous urethra. 


7) or urethral calculus (Fig. 8). In this 
series of 68 patients with urethral stric- 
ture 47 (69 per cent) showed at least one 
of these periurethral collections of con- 
trast material, and the most frequent was 
filling of the prostatic ducts. None of these 
appearances are seen with a normal 
urethra,!* and none were seen in our 
series of 20 clinically and roentgeno- 
logically normal urethras. When demon- 
strated, these appearances imply either a 
stricture, inflammatory urethral disease, 
recent instrumentation, or previous sur- 
gery (frequently prostatic) to the lower 
urinary tract. 

Furthermore, the demonstration of these 
periurethral collections of contrast me- 
dium is of clinical importance. Dilated 
ducts, sinuses, diverticula, and abscesses 
act as potential sources of infection as well 
as hazards during dilatation. Their pres- 
ence or absence will be important factors 
in the consideration of conservative or 
surgical management. 

In this series of 68 patients with urethral 
stricture, 49 (72 per cent) showed varying 
degrees of bladder trabeculation or diver- 
ticula formation, 4 (6 per cent) showed 
roentgenographic changes of chronic pyelo- 
nephritis, and 6 (9g per cent) of hydro- 
nephrosis. There were no examples of renal 


calculi, and only 1 case with bladder cal- 
cull. 


ROENTGENOLOGIC FINDINGS IN 
URETHRAL RUPTURE 


Urethral rupture may result from either 
instrumentation or from external injury. 
Instrumental rupture may occur during 
attempted catheterization when an un- 





lic. 9. Retrograde urethrogram. Stricture of the 
proximal bulbous urethra and a false passage. It is 
not possible to determine which is the true lumen 
in the region of the stricture. 
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Frc. ro. Retrograde urethrogram. Extensive stric- 
ture throughout the bulbous urethra with urethro- 
cutaneous fistulae. There is contrast medium with- 
in the prostate gland. 


suspected stricture 1s present, during at- 
tempted dilatation of a known stricture, or 
during unskilled endoscopy. The site of 
rupture may be either in the region of a 
stricture, in the bulbous portion where the 
urethra bends, or in the prostatic urethra; 
however, most do occur in the bulbous 
urethra. 

Pelvic fractures most frequently result 
in rupture of the urethra either at the junc- 
tion of the prostatic and membranous 
portions, or in the prostatic urethra itself. 
The urogenital diaphragm has a very 
strong attachment to the bony pelvis and 
its fascial layers make the membranous 
urethra a rigidly fixed structure. Thus, a 
fractured pelvis may cause complete tran- 
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section of the apex of the prostatic urethra 
at this fixed point. Straddle injuries, on the 
other hand, frequently cause rupture at the 
bulbous-membranous junction as the 
urethra is struck against the overlying 
symphysis pubis, but they may also, on 
occasion, rupture or traumatize any part 
of the bulbous, membranous or prostatic 
urethra. 

Rupture of the urethra proximal to its 
membranous portion may cause extra- 
vasation which can be indistinguishable 
from that caused bv an extraperitoneal 
rupture of the bladder.? The rupture mav 
result in either a. verv small or a large 
extravasation of contrast material which 
diffuses into the tissues of the pelvic floor 
and prevesical space. À large extravasation 
often appears as a “sunburst” collection 
(Fig. 11) and there mav be an associated 
indentation of the bladder bv the collec- 
tion of blood and urine. It must be noted, 
however, that a similar bladder indenta- 
tion can be caused bv a large hematoma 
without an associated urethral rupture. In 
this circumstance, although It 1s possible 
that a very small urethral tear may rapidly 
seal over, a normal retrograde urethrogram 
will strongly suggest that such an appear- 





Retrograde urethrogram. Pelvic fracture. 


FIG. II. 
The contrast medium extravasates from the 
urethral transection at the prostatic-membranous 
'unction. 
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ance is due solely to hematoma from the 
pelvic fracture. 


SUMMARY 


The incidence of gonorrhea is increasing, 
and this may well be accompanied by an 
increase in the frequency of eventual 
urethral strictures in the male. At the pres- 
ent time, there has also been a marked in- 
crease in the number of plastic operations 
being performed for urethral stricture. 

Radiology provides accurate preopera- 
tive assessment of the entire urethra. 
Bulbous urethral strictures are the most 
common, and their location in the bulb as 
seen at urethrography will indicate the 
technical dithculty that will be encountered 
at urethroplasty. In this regard, both 
retrograde urethrography and micturating 
cystourethrography are essential for the 
preoperative assessment of stricture. 

The investigation of urethral rupture 
requires a different approach to that of 
urethral stricture. The protocol suggested 
will prevent a small rupture from “being 
undiagnosed, and will also prevent such a 
rupture from being made more extensive 
or even complete. 


G. J. deLacey, M.B., FFR. 
Jackson Memorial Hospital 
1700 Northwest roth Avenue 
Miami, Florida 33136 
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ACUTE REACTIONS TO UROGRAPHIC 
CONTRAST MEDIUM* 


INCIDENCE, CLINICAL CHARACTERISTICS AND RELATIONSHIP 
TO HISTORY OF HYPERSENSITIVITY STATES 


By DAVID M. WITTEN, M.D,1 FREDERICK D. HIRSCH, M.D.,t 
and GLEN W. HARTMAN, M.D.§ 


BIRMINGHAM, ALABAMA; CORVALLIS, OREGON; ROCHESTER, MINNESOTA 


CUTE reactions to the intravenous in- 
jection of iodinated contrast medium 
for excretory urography pose a hazard 
familiar to most physicians. The clinical 
characteristics and incidence of reactions to 
these agents have been documented 1n the 
medical literature by Ochsner and his 
associates, 7-? Ansell! and others.5 51:1 
But in spite of the availability of this large 
body of detailed information, differences 
of opinion, confusion and misunderstand- 
Ing persist as regards the relative incidence 
of acute reactions in large patient popula- 
tions, their significance in specific clinical 
settings and their relationship to pre-exist- 
ing "hypersensitivity" or "allergic" states. 
It is the purpose of this study to add to 
the body of available data observations on 
the incidence and clinical characteristics of 
reactions to urographic contrast medium in 
a large, uniform series of patients and to 
explore the relationship between a history 
of "allergy" and acute reaction to contrast 
medium. 


METHOD 


The study group consisted of 32,964 con- 
secutive outpatients at the Mayo Clinic 
who were referred to the Department of 
Diagnostic Roentgenology for excretory 
urography during a 27 month period. In- 
cluded were 15,594 males and 17,370 fe- 
males who ranged in age from infancy to 91 
years. No patient on whom excretory uro- 
graphy was undertaken was excluded from 
the study. 


The first 9,934 consecutive patients were 
studied to determine what relationship 
exists between a history of known or sus- 
pected allergy or hypersensitivity and 
acute reactions to FEDERE contrast 
medium. 

Prior to injection of contrast materia], 
each patient in this group was questioned 
in detail on the following relevant points 
and the data tabulated: 


I. Presence or absence of a history of 
"allergy" or “hypersensitivity.” 

2. Specific allergen or allergens if known 
(i.e. pollens, foods, drugs, iodides, 
urographic medium, etc.). 

3. Clinical characteristics of previous hy- 
persensitivity response if known (;.e., 
hives, asthma, nausea and vomiting, 
hay fever, etc.). 


Among the remaining 23,030 patients in 
the study, detailed historical data relating 
to past history of allergy or hypersensitiv- 
ity were obtained prior to injection but 
were tabulated for analysis only in those 
patients who developed acute reactions. 
Reactions in all 32,964 patients were re- 
corded as to clinical characteristics, sever- 
ity and treatment for later analysis. 


TECHNIQUE OF EXAMINATION 


All patients were examined in a single 
radiologic facility under highly uniform 
conditions. The contrast medium used in all 
examinations was a mixture of sodium and 
meglumine diatrizoate 69 per cent (Reno- 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., October 3-6, 1972. 
+ University of Alabama School of Medicine, Birmingham, Alabama. 


t Corvallis, 


Oregon. 
$ Mayo Clinic and Mayo Graduate School of Medicine, Rochester, Minnesota. 
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vist-Squibb). À routine intravenous test 
dose of approximately 1 ml. of this medium 
was employed. The dose administered 
ranged from as little as 1 ml. test dose only 
to as much as 150 ml. Standard doses in 
children ranged from 10 ml. to 3o ml. de- 
pending on age and weight. In adults, a 
standard dose of 30 ml. was used for most 
patients with known or suspected urologic 
disease, and a dose of zo ml. was employed 
for patients studied because of hyperten- 
sion and some large patients with suspected 
urologic disease. Larger doses ranging to 
120 ml. were used on a routine basis in 
patients with chemical evidence of de- 
pressed renal function. In an occasional 
patient, fallure of adequate venopuncture 
or extravascular extravasation of contrast 
medium during injection resulted in ad- 
ministration of doses under 30 ml. 


DEFINITIONS 
'The response of patients to injection of 
contrast medium was tabulated in one of 3 
categorles: 
1. No clinically significant response. 
. Minor side effects. 
3. Acute reactions. 


t2 


For the purpose of this studv, certain 
arbitrary definitions were necessary. Pa- 
tients considered to have no clinically stg- 
nificant response include those with no 
symptoms from injection as well as those 
who experienced mild transient symptoms 
which appeared to be the result of normal 
physiologic effects of injection of the con- 
trast medium itself and were judged to be 
of no clinical significance. These included 
mild hot flush, metallic taste in the mouth, 
mild sense of nausea without retching or 
vomiting, "peculiar" sensation over the 
body, tingling in the face or extremities and 
pain in the arm associated with extravasa- 
tion of contrast medium. It is worthy of 
note that one or more of these minor symp- 
toms were experienced bv most patients. 

Similar symptoms were recorded as 
minor side effects, when unusually promi- 
nent or severe. For example, nausea with 
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retching or vomiting was recorded as a 
minor side effect as was pain in the arm 
associated with venospasm. 

Acute reactions were defined as symptoms 
and signs considered to be true idiosyncratic 
responses to contrast medium. These in- 
cluded urticaria in all its forms, mucous 
membrane and cutaneous edema, broncho- 
spasm, convulsions, hypotension, shock, 
cardiac arrest and death. 


RESULTS 
INCIDENCE AND CLINICAL CHARACTERISTICS 


The incidence of reactions and the types 
encountered are tabulated in Table 1. 

No clinically significant response was 
recorded in 30,713 patients (93.2 per cent). 

Minor side effects were observed 1n 1,683 
patients (5.1 per cent). These included 
nausea with retching and vomiting in 1,626; 
a strong but transient hot flushing or sense 
of warmth, either alone or with nausea and 
vomiting, in 37; subjective complaint of 
“faintness” not found to be associated with 
hvpotension in 7; cough associated with 
transient “fullness” in the throat and 
flushing in 7; and pain in the arm secondary 
to venospasm but not the result of extra- 
vasation in 6. No patient in this group with 
minor side effects required treatment and 
all symptoms were transient. 

Acute reactions were recorded in 568 
(1.72 per cent) of the 32,964 patients. The 
reaction developed during the injection or 


'"TanrE I 


REACTIONS 





Type | No | Per Cent 
np | FE MCN LEE [e A E SURE erence 
None — . | 36,713 | 93-2 
Minor side effects | 1,683 | $3 
Acute reactions total | $68 | 1473 
Derma! | 476 1.44 
Nasal and mucosal | 41 | o. 
Cardiovascular | 24 | | 0.07 
Respiratory | 16 | 0.05 
Neurologic | a d 0,01 
Other | 8 | 0.02 
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within 5 to 10 minutes after completion of 
the injection in all patients but 2. In these 
the reaction developed within 1 hour of 
injection. No examples of delayed reactions 
to injection of contrast medium were rec- 
ognized but no special effort was made to 
identify reactions of this type. 

The clinical characteristics of acute reac- 
tions are tabulated in Table 11. While more 
than one symptom was recorded in a large 
number of patients, it was necessary to 
oversimplify the analysis and tabulate 
reactions by the predominant symptom or 
sign. Three hundred thirty-four were classi- 
fied as mild, 204 as moderate and 3o as 
severe. 

Dermal reactions were present in 476 
with hives the dominant finding in 444 and 
a diffuse erythematous rash in 32. Hives 
varied in extent from solitary to generalized 
and were accompanied by itching and in 
severe cases by moderate cutaneous edema. 


Tare II 


CLINICAL CHARACTERISTICS 
568 ACUTE REACTIONS 


Severity 
Type MÀ 
Mild | Moderate! Severe 


Dermal (476) 
Hives 


271 170 
Erythema IO 2I 
Nasal; mucosal (41) 
Periorbital edema 13 6 
Sneezing, congestion 15 
Angioedema 
Cardiovascular (24) 
Syncope 8 
Shock 
Cardiac arrest 
Respiratory (16) 
Asthma 5 3 
Laryngeal 6 
Neurologic (3) 
Grand mal seizure 
Other (8) 4 4 
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(Erythematous rash associated with cardio- 
vascular symptoms 1s discussed below.) 

Nasal and mucosal symptoms were ob- 
served in 41. Of these, periorbital edema 
with or without itching of the eyes was 
most frequent with 19 examples recorded. 
Nasal congestion with sneezing and rhinitis 
was present in 17 and angioneurotic edema 
with severe diffuse swelling of the skin and 
mucous membranes in 5. 

Cardiovascular reactions were encoun- 
tered in 24 (Table nr). These were of 3 
types: syncope associated with transient 
hypotension in 8; hypotension (shock) ac- 
companied by a diffuse erythematous rash 
in 1§; and cardiovascular collapse with 
cardiac arrest and death in 1. 

Respiratory symptoms developed in 16. 
These included symptoms of bronchospasm 
or bronchial asthma in 9 and episodes of 
laryngeal edema with signs of airway ob- 
struction of mild to moderate severity in 7. 

Neurologic symptoms were seen in 3. All 
were grand mal seizures not accompanied 
by other signs or symptoms. 

Miscellaneous other symptoms thought 
to represent idiosyncratic reactions were 
seen in 8 patients. In 3, shaking chills ac- 
companied by diarrhea and profuse sweat- 
ing developed within one hour of injection. 
These symptoms were terminated by injec- 
tion of antihistamine and epinephrine on an 
empiric basis. In 3, parotid swelling de- 
veloped within minutes of injection. In 2 
marked restlessness with severe nausea and 
vomiting were observed and a single pa- 
tient developed profuse sweating with no 
other recognizable symptoms. 


Tase III 


CARDIOVASCULAR REACTIONS 


Syncope 
No treatment 8 
Shock with erythema 
Moderate—not hospitalized 5 
Severe—-hospitalized IO 


Cardiac arrest 


Death I 
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SEVERE REACTIONS 

Reactions classified as severe occurred in 
30 patients (Table 1v). They occurred at a 
rate of about 1 for each 1,100 patients 
examined and represented $ per cent of the 
total number of acute reactions in this 
series. Only about one-third appeared lite 
threatening at the time thev occurred, but 
1 of these proved fatal in spite of prompt 
and vigorous treatment. 

Fifteen patients with reactions classified 
as severe developed a diffuse erythematous 
rash accompanied by hypotension as the 
major symptoms. Bradycardia (pulse 30 to 
40/min.) accompanied the hypotension 1n 
9 and tachycardia in 6. The reaction ap- 
peared within 3 to 5 minutes after injection 
of medium in all cases. It was preceded bv 
nausea and vomiting and the patients al- 
most invariably lost consciousness. Airway 
obstruction due to relaxation of the tongue 
developed in 6. Many patients had urinary 
and fecal incontinence during the episode. 
Neither mvocardial infarction nor cardiac 
arrest was observed in this series but sub- 
sequently, we have seen an acute myocardial 
infarction develop in several patients with 
this syndrome. 

The cutaneous rash which accompanied 
these reactions was diffuse, of moderate to 
severe intensity, and usually accompanied 
by perioral palor. Neither bronchospasm 
nor pulmonary edema was observed. 
Each of the patients with this svndrome 
required vigorous treatment. All recovered 
within 30 minutes to 2 hours. Ins, the 
recovery was so prompt and complete that 
the patient was dismissed from the Radio- 
logic Department after a period of rest. Ten 
patients with more severe reactions, or re- 
actions which cleared more slowly, were 
hospitalized for overnight observation, but 
all recovered with no residual effects. 

Five patients developed angioneurotic 
edema with diffuse mucocutaneous swell- 
ing over the entire bodv. Hives or cutaneous 
erythema accompanied the edema in all 
patients and 1 patient had associated pa- 
rotid swelling. None was accompanied by 
bronchospasm or cardiovascular symptoms 
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Tape IV 


SEVERE REACTIONS TO UROGRAPHIC MEDIUM 


Type Patients 
Shock with ervthema | 1S 
Angioneurotic edema | g 
Hives or ervthematous rash 4 
Generalized convulsion 3 
Asthma I 
Laryngospasm | I 
Cardiovascular collapse with cardiac - 
arrest and death ] 1 
Total | 30 


and all responded promptly to treatment 
with epinephrine and hydrocortisone. No 
late sequelae were noted. 

Severe hives or cutaneous rash was 
present in 4 patients. One was accom- 
panied by mild bronchospasm with mod- 
erate wheezing. The remainder had asso- 
ciated mucocutaneous edema, pruritus and 
rhinitis. All responded promptly to treat- 
ment. None required hospitalization. 

Three patients developed grand mal 
seizures not accompanied by other signs or 
symptoms suggestive of idiosyncratic re- 
sponse to the contrast agent. Two of these 
patients had a history of similar seizures 
and were on anticonvulsive therapy. The 
third patient had no prior history of con- 
vulsive disorder and when last seen had had 
no repetition of seizures. No specific treat- 
ment was given to these patients. All 3 were 
hospitalized for observation and completion 
of medical evaluation. 

One patient developed a severe asthmatic 
attack relieved by aminophyllin and one 
acute larvngeal edema with mild cyanosis, 
dyspnea and hives relieved by epinephrine. 

Cardiovascular collapse with cardiac ar- 
rest and death occurred once. The patient 
was a £2 year old male studied for com- 
plaints suggesting urinary outlet obstruc- 
tion. from enlarged prostate. Moderate 
nausea and retching occurred early during 
the injection and injection was temporarily 
interrupted until these symptoms subsided. 
The reaction developed precipitously 1m- 


mediately after the injection was com- 
pleted. It consisted of loss of consciousness, 
apnea and cardiac arrest. with deepening 
cyanosis. Immediate resuscitative measures 
were undertaken. The airway was opened, 
cardiac massage Instituted, and appropriate 
drug therapy was underway within 2 to 3 
minutes of onset. The therapy was effective 
and the patient regained consciousness, but 
on arousal was panic stricken and pulled 
out his airway and intravenous needles. 
Subsequently, difficulty was encountered 
reestablishing his airway and in administra- 
tion of intravenous drugs. Cardiac arrest 
recurred and in spite of the availability 
and use of all appropriate resuscitative 
techniques, he died. 


RELATIONSHIP OF DOSE TO REACTION 

lhe relationship of dose to reaction is 
seen in Table v. 

The test dose alone induced nausea and 
vomiting in 28 and acute reactions in g pa- 
tients. Phe acute reactions were mild in 3, 
moderate in 4 and severe in 2. One of the 
severe reactions was a grand mal seizure 
and the other severe generalized erv- 
thematous rash. In all 28 patients who ex- 
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perienced nausea and vomiting the exami- 
nation was continued with injection of the 
full dose of contrast medium after the 
initial symptoms subsided. The nausea and 
vomiting recurred in onlv 6 of these and 
subsided promptly after injection was com- 
pleted. In 6 of g patients with acute reac- 
tions to the test dose, the examination was 
terminated but in 3, all of whom had mild 
to moderate hives, the injection was com- 
pleted following administration of intra- 
muscular antihistamine because of the 
importance of the clinical problem under 
study. No further reaction developed in 
any of these patients. 

With doses under 30 ml, minor side 
effects were recorded in 4.1 per cent; with 
doses of 30 ml., in §.0 per cent; and with 
doses of £o ml., in 5.3 per cent. With doses 
of 30 to «o ml., acute reactions were re- 
corded in 1.67 and 1.73 per cent, respec- 
tively, with no apparent difference in the 
relative incidence of mild, moderate and 
severe reactions with these doses. The num- 
ber of reactions recorded in patients receiv- 
ing doses under 30 ml. or over so ml. is 
small and the calculated incidence rates of 
doubttul statistical significance. 


laánLE V 


RELATIONSHIP OF DOSE TO REACTION 
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RELATIONSHIP OF HISTORY OF ALLERGY TO 
ACUTE REACTION 





Nine thousand, nine hundred thirty-four 
patients were studied with specific reference 
to the relationship between a history of 
alergv or hvpersensitivitv and the oc- 
currence of reactions (Table vi): 7,445 
(75 per cent) gave no allergic history (nega- 
tive history); 2,489 (25 per cent) reported 
symptoms which the patient thought or 
had been told represented an allergic or 
hypersensitivity state (positive history). 
On close scrutiny many of these complaints 
are not true "allergies." For example, 
many patients reported symptoms of 
nausea and vomiting associated with injec- 
tion of narcotic drugs for pain relief as 
"allergies." However, the data as recorded 
accurately represent the incidence of a his- 
tory of “allergy” as obtained from the pa- 
tient in dav to day practice. 

Three hundred forty-five (4.6 per cent) 
of the patients with a negative history ex- 
perienced mild side effects consisting pri- 
marily of nausea and vomiting during 
examination and 8g (1.2 per cent) devel- 
oped acute reactions. One hundred sixty- 
six (6.g per cent) patients with a positive 
history developed minor side effects and 74 
(3.0 per cent) developed acute reactions. 

Table vir relates the incidence of reac- 
tions to a number of common allergens and 
types of allergic response claimed by pa- 
tients. It is, of course, usual to find patients 
with multiple allergies. In this analysis, 
major allergens or tvpes of symptoms are 
tabulated separately and cause a discrep- 
ancy between the total number of patients 
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reporting "allergies" in this series (2,489) 
and the number of patients listed by type 
of "allergic" history in this table (2,815). 
Acute reactions were associated with a his- 
tory of asthma in 6 per cent; hay fever in 4 
per cent; hives of unknown cause in 7 per 
cent; miscellaneous food allergies in 6 per 
cent; seafood allergy in 6 per cent; inorganic 
iodides in 13 per cent; and previous reaction 
to injection of urographic contrast medium 
in 20 per cent. Among 1,864 other "allergic" 
states were 1,374 patients with sensitivity 
to drugs such as penicillin, tetracvcline, 
chloromycetin, sulfa, morphine, codeine, 
aspirin and 480 with sensitivity to a wide 
variety of other substances. The incidence 
of reactions in these patients was 2 per 
cent, which is less than twice the incidence 
expected in the patients who reported no 
history of “allergy.” 

Of special interest were 121 patients who 
claimed sensitivitv to a previous injection 
of iodinated contrast medium for excretory 
urography. On careful questioning or re- 
view of the recorded history prior to injec- 
tion, it was determined that 66 had had 
reactions consisting of hives, orbital edema, 
nasal congestion, mild asthma or other mild 
forms of acute reaction. The remaining 55 
patients had had episodes of nausea and 
vomiting which they or their physician had 
interpreted as a reaction. [n many instances 
these patients had been advised never to 
have urography again, No patient who gave 
a clear historv of previous severe reaction 
such as hypotension, severe asthma or 
severe hives was examined again in this 
series. Forty-three of the 121 patients were 
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INCIDENCE OF HISTORY OF ALLERGY AND REACTIONS 


(9,934 Patients) 


: | "E i Minor Side Effects Acute Reactions 
History | Patients | No. Per Cent No. | Per Cent 
ENTE MOOR RN RES RN TE -————c e —— A ai 
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Negative | 7,445 | 34$ | 4.6 89 | pes 
Positive | 2,489 | 160 | 6.9 Pi | me 
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INCIDENCE OF REACTIONS RELATED 
TO TYPE OF ALLERGIC HISTORY * 





Patients with 


Allergy Reported | No. of | Reactions 


No. PerCent 

Asthma 

Hay fever 

Hives (unknown : 
cause} 6g | $ o 5 


Food allergy [ omia io xm | 6 
Seafood : 64 4 | 6 
Urographic contrast | | | 
medium |o 0421 | 24 ] 20 
lodine Godide} i 39. | s | 3 
Othert a en ee 2 


* Many patients reported multiple allergies. These 
are tabulated separately and cause a discrepancy be- 
tween total number of patients reporting allergies in 
this series (2,489) and the number of patients listed 
here by type of allergic history. 

f Primarily sensitivity to antibiotics, sulfa drugs 
and narcotics, but includes many other drugs and 
substances, 


premedicated with antihistamine prior to 
examination. None reacted to the intra- 
venous test dose. 

Among the §§ patients with a history of 
nausea and vomiting only 1 developed a 
reaction. This consisted of mild hives. Of 
the 66 patients with a definite history of 
hives or other reaction, 23 (35 per cent) de- 
veloped an acute reaction to examination in 
this study. Reactions in these patients con- 
sisted of hives in 22 and mild asthma in 1. 
The hives ranged from a single hive to 
moderate generalized hives. A diffuse, mild 
erythematous rash accompanied hives in 3 
patients and mild periorbital edema in 1 pa- 
tient. Nineteen of the patients who devel- 
oped a reaction had been premedicated. 


COMMENT AND CONCLUSIONS 


Acute reactions to injection of urographic 
contrast medium remain one of the most 
vexing problems faced by any physician 
who does excretory urography in his day to 
day practice. Minor side effects were re- 
corded in §.1 per cent of this series and 
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acute reactions in 1.72 per cent. The vast 
majoritv of these reactions were tem. 
porarilv unpleasant but limited in duration 
and severity and did not represent a seri- 
ous threat to the patient. Severe reactions 
on the other hand, developed in 0.09 per 
cent of the patients (1 of each 1,100 ex- 
amined) and the severity of their symptoms 
made prompt and vigorous treatment 
necessary. One-third appeared life threat- 
ening and 1 patient died. 

Much of the difficulty encountered in 
dealing with reactions results from the 
fact that they cannot be predicted by any 
known means and attempts at prevention 
by premedication have not proved effec- 
tive in reduction of the incidence of severe 
reactions or death.!:? 

In this series all patients had a prelimi- 
nary intravenous test dose. Nine had a 
positive response in the form of an acute 
reaction to the test dose, 2 of which were 
severe. In the remaining £59 patients with 


acute reactions, the test dose gave no hint 
that a reaction would occur. Thus, the re- 
sults in this study confirm the opinion of 
many authors: that the intravenous test 
dose is of no value in prediction of reac- 
tions; that it is potentially hazardous to the 
patient; and that its continued use cannot 
be jJustihed on medical grounds. It follows 
then that as no medical justification for 
pretesting exists, likewise no medico-legal 
justification exists and pretesting should be 
abandoned. 

The association between a history of 
“allergy” and acute reactions to contrast 
medium was investigated to gain further 
insight into the nature and extent of this 
association. The incidence of reactions in 
patients with a history of "allergy" was 2.4 
times that in patients who claimed no such 
history (3.0 per cent as compared with 1.2 
per cent). When specific types of allergic 
responses or allergens are considered (Table 
vil), it 1s evident that in the presence of 
asthma, hay fever, hives of unknown 
etiology, certain food allergies, sensitivity 
to urographic contrast medium and iodides, 
there is a substantial increase in incidence 
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of reactions but that among other common 
allergic or hypersensitivity states the in- 
crease 1s minor. The type and severity of 
reactions among patients with a history of 
allergy was not tabulated separately for 
inclusion in this report but was observed 
to be essentially the same as for patients 
with no history of allergy. Only 4 (13 per 
cent) of the 30 severe reactions occurred 
among patients with a history of allergy, 
whereas allergy was claimed bv 25 per cent 
of patients. 

Twenty-three of 66 (35 per cent) pa- 
tients with prior reaction to urographic 
contrast medium and 1 of $5 (1.8 per cent) 
with a prior "reaction" DN of severe 
nausea and vomiting developed reactions 
when re-examined. No reaction in this 
group was more severe than the previously 
recorded reaction or reactions and in most 
instances was identical in clinical char- 
acteristics. In contrast to the observations 
of Ansell! we have not encountered a pa- 
tient in whom a second, third or even fourth 
reaction was more severe than the initial 
reaction. Thus, there is no evidence in this 
series or 1n our over-all experience outside 
this study that would suggest an increase in 
sensitivity to contrast medium with repeat 
examination. 

A striking feature of reactions In a given 
patient with known sensitivity to uro- 
graphic contrast medium was the incon- 
stancy with which reactions occur from 
examination to examination. Five patients 
in this group had had multiple urographic 
examinations (as many as 6) since their 
first reaction. Each experienced reactions 
with some but not all subsequent examina- 
tions even when the contrast medium and 
the dose were unchanged. In a tvpical ex- 
ample, a patient with a history of 6 previ- 
ous examinations had experienced hives on 
his face on 3 occasions and no hives on 3. 
He was premedicated with antihistamine 
for onlv 2 of the 6 examinations and both 
times developed mild hives. On examina- 
tion during this studv, no reaction devel- 
oped. 


We concluded, as have others,*? that 
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neither a history of specific allergy nor a 
history of prior mild to moderate reaction 
from injections of contrast medium is a 
contraindication to excretory urographv. 

Thus, we believe that these patients should 
not be denied examination by excretory 
urography when sound medical indications 
for its use exist. 


SUMMARY 


Thirty-two thousand, nine hundred sixty- 
four consecutive patients were studied with 
reterence to the incidence and clinical char- 
acteristics of reactions to a single uro- 
graphic contrast medium. Mild side effects 
were recorded in $.1 per cent and acute 
reactions In 1.72 per cent. Severe reactions 
occurred in 0.09 per cent with 1 death from 
cardiac arrest. 

Acute reactions are unpredictable on the 
basis of history or any known pretesting 
technique. Pretesting itself 1s hazardous 
and gives a false sense of security to both 
physician and patient. As a consequence 
of these facts, it is evident that the presently 
available pretesting techniques serve no 
useful purpose and should be abandoned. 

The first 9,934 patients were studied with 
special reference to an association between 
a history of “allergy” or “hypersensitivity” 
and acute reactions. Reactions were 2.4 
times (3.0 per cent as compared to 1.2 per 
cent) more frequent in patien ts with a posi- 
tive history of ‘ allergy." No increase in 
severity of reactions was noted. With a 
history of prior mild to moderate reaction 
to urographic contrast medium, reactions 
occurred in 20 per cent. 'O evidence of 1n- 
creasing sensitivity with repeated use was 
found, 

It is concluded that neither a positive 
history of previous “allergy” nor previous 
mild to moderate reaction from contrast 
medium is a contraindication to excretory 
urography. 

Acute life threatening reactions, al. 
though verv rare, can occur unexpectedly 
in any patient, at any time. The radiologic 
team doing excretory urography must be 
well trained in their recognition and treat- 
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ment. Emergency equipment, adequate to 
cope with any reaction,? must be on hand 
and available for immediate use in every 
radiologic suite where excretory urography 
is done. 


David M. Witten, M.D. 

Department of Diagnostic Radiology 

University of Alabama in Birmingham 

Medical Center, University of Alabama 
Hospitals and Clinics 

619 South 19th Street 

Birmingham, Alabama 35233 
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RADIOLOGIC ASPECTS OF AN ABORTION PROGRAM* 


By WILHELM Z. STERN, M.D., and LEO WILSON, M.D. 


BRONX, NEW YORK 


BORTION laws have been liberalized 

in New York and several other states 

in recent vears. In New York, with the 

most liberal law, abortion 1s now available 

on request up to 24 weeks of gestation. The 

radiologist is in a position to play a helpful 

role in an abortion program and very likely 
will be called upon to do so. 

The radiologic aspects of abortion may 
be divided into 2 main categories: (1) first 
trimester (up to 12 weeks), in which dilata- 
tion and curettage, including suction curet- 
tage, is the most frequent method for in- 
terrupting pregnancy; and (2) second tri- 
mester, in which the intraamniotic injection 
of hypertonic saline is the method generally 
used to induce abortion between 15 and 24 
weeks. 

I. DILATATION AND CURETTAGE 

Uterine curettage mav be followed by 
immediate and/or delaved complications. 
The immediate complications are per- 
foration of the uterus, particularly beyond 
the first trimester (Fig. 1), with intra- 
peritoneal or retroperitoneal hemorrhage 
and various postabortal infections (endo- 
metritis, salpingitis, parametritis, peri- 
tonitis). With the development of abortion 
programs in hospitals and properly 
equipped clinics, the number of these 
mishaps will undoubtedly decrease. De- 
layed sequelae of dilatation and curettage, 
which the radiologist may expect to en- 
counter, include the development of uterine 
adhesions or synechiae and incompetence 
of the internal os. 

UTERINE SYNECHIAE 

Although uterine adhesions consequent 
to curettage were described by Hald' in 
1949, the subject was popularized by 
Asherman? in 1950 and has become known 





lic. 1. Perforation of the uterus during uterine curet- 
tage, with hemoperitoneum and escape of fetal 
parts into the peritoneal cavity. The faintly calci- 


fied fetal head (arrows) is in the peritoneal cavity. 
The gestational age was underestimated in this 


case. 


in the gynecologic literature as the Asher- 
man syndrome. The adhesions vary in ex- 
tent, causing partial or complete oblitera- 
tion of the uterine cavity. In mild cases 
there are no clinical symptoms and normal 
menstruation is maintained. With increas- 
ing atresia of the uterine cavity, there may 
be oligomenorrhea, hypomenorrhea, dys- 
menorrhea, amenorrhea, infertility and 
abortion. 

Roentgen examination is the key to the 
diagnosis of the Asherman syndrome. The 
uterine cavity shows bizarre filling detects 
(Fig. 24), frequently linear or ovoid, which 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D.C., October 3-6, 1972. 
From the Departments of Radiology and Obstetrics-Gynecology, Montefiore Hospital and Medical Center —Morrisania Hospital 
Affiliation, and the Department of Radiology of the Albert Einstein College of Medicine, Bronx, New York. 
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liG. 2. Postcurettage adhesions (Asherman syndrome). (4) Multiple bizarre filling defects are characteristic 
of uterine synechiae. (B) A solitary pear-shaped defect near the right uterine cornu due to adhesions. 


may be single (Fig. 28) or multiple, large 
or very small, generally well demarcated 


and not effaced by increasing amounts of 


contrast medium. The radiolucent defects 
may occasionally branch like a tree, or 
may resemble the shape of a heart or a 
window.? The distinction from air-bubbles 
is readily made since the latter are round 
and inconstant images. Uterine adhesions 
may develop after one or more curettages 
of the puerperal uterus." Asherman? en- 
countered intrauterine adhesions in 44 out 
of 65 women who had undergone 2 or more 
curettages. 

Pathologically, the adhesions are formed 
by delicate strands or by thick fibrous 
bands; microscopically, they consist of 
fibrous tissue, endometrial glandular ele- 
ments or smooth muscle, individually or 
in various combinations.“ While curettage 
is the most common cause of uterine 
synechiae, they may result also from ce- 
sarean section, myomectomy, metroplasty 
and intracavitary radium insertion. Spon- 
taneous synechiae may develop after heal- 
ing of an endometritis. Treatment consists 
of surgical separation of the adhesions, 
which can be accomplished with a uterine 


sound. The insertion of a Foley catheter or 
à contraceptive device into the uterine 
cavity for 1 to 2 weeks has been advocated 
to keep the uterine walls apart and pre- 
vent recurrence of the adhesions.? 


CERVICAL ATRESIA 

This 1s the counterpart of the Asherman 
syndrome in the cervical canal, which be- 
comes distorted and partlv obliterated. 
When attempting a hvsterogram, the 
radiologist has difficulty identifying the 
external os and cannulating the cervix. The 
examination usually has to be deferred 
pending careful dilatation of the cervical 
canal. 


INCOMPETENCE OF THE UTERINE ISTHMUS 


The width of the uterine isthmus (in- 
ternal os) varies during the menstrual 
cycle; it increases under the influence of 
estrogens and decreases under the influ- 
ence of progesterone? Average values 
range from 2 mm. in the secretorv phase to 
6 mm. in the proliferative phase of the 
endometrium.’ An internal os wider than 
10 mm. suggests incompetence (Fig. 3, Æ 
and B), particularly if studied in the pre- 
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menstrual phase, when physiologic con- 
striction of the uterine isthmus is maxi- 
mal.” Palmer" established “gaping” of the 
isthmus, if an 8 mm. Hegar dilator tra- 
versed the internal os without resistance in 
the nonpregnant uterus. 

Various roentgenologic techniques have 
been described to study the internal os. 
The simplest method, which we have em- 
ployed, is a conventional hysterogram in 
which the lower cervical canal is obturated 
by means of a rubber acorn. 

In the balloon technique, 3-4 ml. of 
contrast medium is introduced into a 
balloon within the uterine cavity. Traction 
is exerted on the balloon and a roentgeno- 
gram 1s obtained. A small amount of con- 
trast medium is then removed from the 
balloon and further traction is exerted 
while the roentgenogram is repeated. The 
balloon now will usually assume the shape 
of the isthmus and upper cervical canal, 
thus permitting their evaluation.!? 
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[n the technique of direct hysterography, 
which may be difficult and hazardous, a 
long, fine needle is inserted into the uterine 
cavity v/a the posterior fornix or through a 
small posterior colpotomy incision, and 2- 
3 ml. of contrast medium is injected. In 
case of isthmic incompetence, there is 
prompt leakage of the contrast medium 
through the internal os and cervix into the 
vagina. Such immediate leakage is con- 
sidered abnormal, particularly in the luteal 
phase of the cycle.” 

Incompetence of the internal os rarely 
may be congenital or dvsfunctional, but is 
usually due to trauma from repeated 
dilatation and curettage, criminal abortion, 
overzealous cervical dilatation, traumatic 
delivery, high multiparity or incision of 
the uterine cervix. The incompetent isth- 
mus is an important cause of spontane- 
ous, habitual abortion in the second tri- 
mester (Fig. 3, Æ and B). 


The delayed sequelae of uterine dilata- 





l'16. 3. Incompetence of the internal os due to multiple previous dilatations and curettages. (4) A 27 year 
old patient with miscarriage in the second trimester. The internal os measures 11 mm. (arrows). (B) A 26 
year old patient with 3 previous dilatations and curettages developed an incompetent internal os and had 
two mid-trimester miscarriages. The internal os is 12 mm. wide (arrows). A measurement greater than 
IO mm. is suggestive of incompetence (see text). 
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tion and curettage illustrated in Figures 2 
and 3 were not part of the current abortion 
program, since the follow-up of patients 
from this program has been too short. It 1s 
hoped that the use of suction curettage, 


with or without supplementary scraping of 


the endometrium, will reduce the incidence 
of the Asherman syndrome and of the in- 
competent internal os. 


2. SALINE INDUCTION OF ABORTION 


New York State’s abortion law was 
liberalized on July 1, 1970. At Morrisania 
City Hospital (Montefiore-Morrisania Af- 
filiation), 3,569 elective abortions were 
performed between July 1, 1970 and June 
30, 1972. Of these, 813 (23 per cent) were 
induced by intraamniotic injection of hy- 
pertonic saline (Table 1). The duration of 
pregnancy in the bulk of this group (81 
per cent) was between 15 and 20 weeks. 
Abortion occurred from 12 hours to 4 days 
following the injection of saline, with the 
largest group delivering in 24 to 36 hours. 

In the “salting out" procedure, about 
200 ml. of amniotic fluid is usually re- 
moved and replaced with a similar amount 
of 20 per cent saline. The removal of 
amniotic fluid prior to injection of saline is 
not essential. In 110 women a new sim- 
plified technique, without removal of fluid 
(other than for testing the position of the 
needle), was safely accomplished by direct 
injection of 250 ml. of 20 per cent saline. 
Amniocentesis and the saline injection are 
performed with a 16 gauge Jelco catheter 
placement unit (Jelco Laboratories, Rari- 
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tan, New Jersey). Following successful 
puncture of the amniotic sac, the inner 
metallic needle is withdrawn, leaving the 
flexible plastic outer catheter in situ. The 
injection of hypertonic saline is performed 
over a period of § to 10 minutes, during 
which multiple aspirations are made to as- 
certain a proper return of fluid. 

Amniocentesis 1s usually a simple and 
easy procedure. However, in 4.5 per cent 
of cases there was difficulty in obtaining 
amniotic fluid. Obesity, uterine fibromyo- 
mata, a small uterus, overestimation of 
gestational age, oligohydramnios, various 
malpositions of the needle tip or a hy- 
datidiform mole may account for the failure 
to obtain amniotic liquid. 

The introduction of 20 per cent saline 
into the amniotic fluid is painless. In 3-4 
per cent of cases the injection was in- 
advertently intramuscular (uterine wall), 
intraperitoneal or intravascular, due to 
dislodgement of the needle or catheter tip 
from an initially proper position. Such 
dislodgement can be caused by contraction 
of the uterus following removal of amniotic 
fluid. Injection into the uterine muscula- 
ture 1s associated with severe pain over the 
lower abdomen. Intraperitoneal spill of 
saline may give delayed hyperosmolality 
with severe thirst. The patient should be 
encouraged to drink much water to correct 
the hyperosmolality; rarely peritoneal dial- 
ysis may be required. An intravascular 
injection of the saline solution is accom- 
panied by pelvic pain, a flushing sensation, 
tinnitus, mental confusion, hypotension, 


TABLE I 


ABORTION PROGRAM AT MORRISANIA CITY HOSPITAL 
(July 1, 1970—June 30, 1972) 


Method Employed 





Dilatation and suction curettage 





























Intraamniotic injection of saline 

















Hysterotomy 











Total elective abortions 





Stage of Gestation No. of Patients Per Cent 
Up to 12 weeks 2,691 75 
15 to 24 weeks 813 23 . 
I2 to 24 weeks 4 2 
3,569 “4 100 
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and apneic episodes and may lead to coma, 
severe brain damage,‘ and death,*'* if the 
injection is not stopped immediately. 
Whenever difficulty is encountered in 
an amniocentesis, the injection of water 
soluble contrast medium (through the 
same Jelco needle) will enhance and con- 
hrm proper placement of the needle in the 
amniotic sac (Fig. 4, 4 and B; and 5). 
Roentgenologic monitoring is particularly 
helpful in the early stages of an abortion 
program when extensive experience is 
lacking. Malpositions of the needle tip in 
the peritoneal cavity are readily recognized 
(Fig. 6, d-C). Similarly, an inadvertent 
intraplacental or intravascular injection 
(Fig. 7, Æ and B) can be seen under fluoro- 
scopic control and serious reactions are 
averted. Goodlin eż 4/9 report inadver- 
tent intravascular injections in 8 out of 309 
patients (2.6 per cent). These authors took 
great care to alert their patients to the 
possible warning symptoms of an intra- 
vascular injection. Under those circum- 
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stances the injection was immediately dis- 
continued and measures were instituted to 
prevent central nervous system reactions 
(oxygen and intravenous infusion of § per 
cent dextrose in water). With an intelligent 
and perfectly alert, non-sedated patient 
this practice may be satisfactory. In other 
patients, when there is difficulty in with- 
drawing amniotic fluid during the injec- 
tion, or if the aspirate is bloody, roentgeno- 
logic control via injection of contrast ma- 
terial is recommended. 

Failure to obtain amniotic fluid during 
an attempt at saline induction may be due 
to a hydatidiform mole (Fig. 8), in which 
case the amniotic cavity does not develop 
properly. Instead, the uterus is filled with 
a friable mass of hydropic chorionic villi. 
The injection of radiopaque contrast me- 
dium into the uterus (properly called trans- 
abdominal hysterography rather than 
amniography since there is no amniotic 
sac) results in a highly characteristic ap- 
pearance of multiple small spheroid radio- 





Frc. 4. Normal amniography at 17 weeks of gestation. The study ruled out hydatidiform mole and twin 
pregnancy, which had been suggested clinically because of an unduly large uterus. Fetal parts could not 
be clearly identified on the plain roentgenogram. (4) Frontal projection. Filling defect along the left lower 
uterine wall is due to the placenta. The fetus is well outlined. (B) Normal lateral projection. 





Itc. 5. Normal amniography at 21 weeks gestation. 
A 17 year old patient in whom amniocentesis was 
initially difficult (mild. oligohydramnios). After 
withdrawal of amniotic fluid and injection of 
water soluble contrast medium, there is excellent 
visualization of the fetus. The fetal gastrointesti- 
nal tract is seen, due to rapid swallowing of opaci- 
fied amniotic liquid by the fetus. 


lucent images (Swiss cheese, sponge or 
honeycomb pattern) due to the cystic, 
grape-like villi surrounded by a reticulated 
network of contrast medium in the inter- 
villous spaces. It is sufficient to recognize 
this typical pattern over a portion of the 
uterus to establish the diagnosis. About 30 
ml. of 50 per cent sodium (or meglumine) 
diatrizoate is injected. The contrast me- 
dium disappears from the intervillous 
spaces rather rapidly and 1s excreted into 
the maternal urinary tract in a few min- 
utes. Fluoroscopic control of the injection, 
with spot film roentgenographic documen- 
tation of the molar pattern at the right 
moment, is therefore advisable. In view of 
its high specificity, the roentgen diagnosis 
of a mole makes it possible to initiate a 
course of prophylactic chemotherapy (ac- 
tinomycin D) for 3 days before evacuating 
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the mole. This practice has decreased the 
incidence of both metastatic and local 
sequelae in molar pregnancy.’ Transab- 
dominal hysterography is a simpler method 
than pelvic arteriography for the diagnosis 
of hydatidiform mole. However, angiog- 
raphy helps to differentiate between benign 
and malignant trophoblastic disease? and 
identifies extrauterine extension of malig- 
nant disease. Ultrasonography has recentlv 
been used for the detection of molar preg- 
nancy. A speckled multiple-echo ("snow 
Hakes") pattern has been noted, believed 
to be due to the multiple interfaces pro- 
duced by the grape-like villi.'? 

Inability to withdraw or inject any fluid 
at amniocentesis suggests that the needle 
tip is in a uterine fibromyoma. The salting- 
out procedure is occasionally difficult and 
may fail in. twins, especially in the bi- 
amniotic variety; the diagnosis and man- 
agement of such a situation (injection of 
both sacs) can be facilitated by amniog- 
raphy. 

In this series of 813 patients undergoing 
saline induction for abortion, there were no 
fatalities. There were no instances of water 
intoxication or pulmonary. embolization.!? 
The most significant complication, oc- 
curring in 8 per cent of patients, was post- 
abortal vaginal bleeding due to incomplete 
abortion, requiring (in 2 per cent of pa- 
tients) I or 2 transfusions and curettage. 
The occasional onset of premature labor 
which has been noted after intraamniotic 
injection of contrast medium later in preg- 
nancy is of no concern in an abortion pro- 
gram. 

Rarely an ovarian cyst, mistaken for a 
gravid uterus, has been injected with 
saline, representing one of the causes for a 
"failed saline induction.” Pelvic pneumog- 
raphy will help to clarify the nature of the 
pelvic mass (Fig. 9, 4 and B). 


DISCUSSION 


In addition to its role in an abortion 
program, amniography has been useful in 
several other areas of obstetrical diagnosis: 
(a) localization of the placenta, which ap- 
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Fic. 6. Malposition of needle tip in the peritoneal cavity. (4) Injection of contrast medium during a difficult 
amniocentesis simulates entry of the needle into the bladder. (B) However, in a lateral projection the 
contrast medium is predominantly posterior, in the cul-de-sac. (C) Malposition of catheter in the peri- 
toneal cavity in a different patient. The needle tip may become dislodged from an initially proper position 
due to contraction of the uterus. 


pears as a filling defect in the contour of the 
opacified amniotic sac (Fig. 4 1); (b) 
determination of fetal life or death: the 
normal fetus swallows the opacified amnio- 
tic liquid, resulting in visualization of the 
fetal gastrointestinal tract (Fig. 5). The 
absence of swallowing is highly suggestive 
of fetal death. Major gastrointestinal 
anomalies (e.g., duodenal atresia) may be 
detected bv the lack of progression of 
contrast medium in the fetal digestive 
tract; (c) detection of various gross fetal 
abnormalities, e.g., fetal hydrops, meningo- 
cele, anencephaly, Pierre-Robin syndrome; 
(d) guide to intrauterine transfusions into 
the fetal abdomen in cases of Rh incompat- 
ibility; (e) demonstration of polyhydram- 


nios or oligohvdramnios, which are associ- 
ated with a high incidence of fetal anomal- 
ies; (f) recognition of ruptured membranes 
by leakage of contrast material; and (g) 
estimation of fetal maturity.^ 

Certain authors have used oily contrast 
agents for amniography.^ 5^ The oily sub- 
stance impregnates the vernix caseosa and 
outlines the skin surface of the fetus. This 
can be helpful in measuring scalp edema 
à presumptive roentgen sign of fetal death! 
—and in the determination of fetal sex. ^ A 
combination of oily and water soluble con- 
trast medium has been used to facilitate the 
puncture of the fetal peritoneal cavity for 
purposes of transfusion. We have used 
water soluble contrast medium exclusively 
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Fic. 7. Intravascular position of catheter. Following successful amniocentesis and during the injection of 
saline, aspiration did not yield a proper return of amniotic fiuid. (,7) Injection of contrast medium shows 
the catheter to be in a venous network, most likely within the placenta. (B) Slightly delayed roentgeno- 
gram showing drainage by paired ovarian veins (arrows) and excretion of contrast medium via maternal 
urinary tract. Prompt recognition of an intravascular injection of hvpertonic saline is important to avoid 
acute hypernatremia and 1ts serious consequences. 


because of the potential hazard of intra- 
vascular injection. Oily contrast medium 
is resorbed from the amniotic sac much 
more slowly than water soluble material. 
Hysterotomy was the method of ter- 
minating pregnancy in 2 per cent of pa- 


< 
SN 


lic. 8. Hydatidiform mole. Amniocentesis failed to 
yield fluid in this 23 year old patient who re- 
quested an abortion. The size of the uterus sug- 
gested a 16 week gestation. Injection of contrast 
medium shows the characteristic honeycomb ap- 
pearance of a mole, with multiple spheroid lucen- 
cies due to hydropic villi. On the basis of this 
roentgen diagnosis, chemotherapy was instituted 
prior to evacuation of the mole. 
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lG. 9. Inadvertent injection of hypertonic saline 
into a left paraovarian cyst. À 1g year old fe- 
male with amenorrhea for 2 months and a pelvic 
mass corresponding in size to a I4 week gestation, 
requested an abortion. Withdrawal of fluid from 
the mass and injection of hypertonic saline did not 
result in abortion. The patient was referred to 
Morrisania Hospital, where (4) pelvic pneumog- 
raphy showed a normal uterus (large arrow), nor- 
mal right ovary (small arrow) and a large mass 
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tients in this abortion program (Table 1). 
This method is used when saline induction 
of labor has failed or 1s undesirable (cardio- 
renal disease or previous cesarean section). 
Hysterotomy is also performed between 
the 12th and 16th week of gestation in 
patients who desire a tubal ligation in addi- 
tion to an abortion. 

The roentgenologic assessment of fetal 
age on a plain abdominal  roentgeno- 
gram can help, in cases of vague menstrual 
history or inconsistent uterine size, to de- 
termine whether the gestation is within the 
legal time limits (24 weeks for New York), 
during which an abortion may be per- 
formed. Although an accurate evaluation 
of fetal age below 32 weeks is generally 1m- 
possible, a reasonable estimation can be 
made from the crown-rump distance and 
from the longitudinal diameter of the skull. 
Thus, at 24 weeks, the sitting height, mea- 
sured from the vertex to the proximal end 
of the femur, is about 21 cm., while the 
fronto-occipital diameter of the skull mea- 
sures about 8 cm.” 

A chest roentgenogram is performed 
routinely prior to admission for abortion. 
The yield of positive chest findings in this 
program has been very low. 

A different radiologic aspect of abortion 
is the problem of the woman who has been 
exposed to ionizing radiation early in her 
pregnancy. Such radiation will not directly 
induce an abortion, but the embryo (par- 
ticularly its neuroblastic elements) is highly 
radiosensitive.?? The peak vulnerability to 
radiation in the production of congenital 
malformations appears to be from 20 to 45 
days of gestation.? At what point is a 
therapeutic abortion indicated? Experience 
with human material is quite limited and 
quantitative extrapolations from experi- 
mental data in animals are probably in- 





separate from the uterus. The latter proved to be 
a left paraovarian cyst. (B) Different projection 
during pelvic pneumography, showing normal 
uterus overlapping large ovarian mass. Dome- 
shaped density at bottom of figure is urinary 
bladder. 
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valid. The following preliminary sugges- 
tions have been made” regarding irradia- 
tion during the first trimester of pregnancy: 
for fetal doses below 1 rad, abortion is not 
indicated; doses between 1 and to rads re- 
quire an abortion only in the presence of 
additional indications; for fetal doses above 
10 rads a therapeutic abortion is presum- 
ably always indicated. The National Bu- 





this regard.?! 

Despite occasional complications, lib- 
eralized legal abortion, from a medical 
viewpoint, has proven to be a highly suc- 
cessful procedure, accompanied bv a dis- 
tinct drop in maternal mortality? and 
morbidity. In view of the probable exten- 
sion of abortion on demand to other states 
and nations in the near future, an increas- 
ing number of radiologists is likely to en- 
counter the problems described in this re- 
port. 


SUMMARY 


The radiologic aspects of abortion are 
divided into 2 main categories: (1) se- 
quelae of uterine dilatation and curettage; 
and (2) problems related to intraamniotic 
injection of saline. 

The first category includes uterine syn- 
echiae (Asherman syndrome) and incom- 
petence of the internal os, the roentgen 
features of which are described and illus- 
trated. 

In the second category, proper place- 
ment of the needle in the amniotic sac can 
be verified by the injection of water soluble 
contrast medium (amniography). Malposi- 
tions in the placenta, vascular system or 
peritoneal cavity are easily recognized and 
serious consequences can be averted. The 
diagnosis of hydatidiform mole is readily 
established. 

The use of amniography in other areas 
of obstetrical diagnosis, the roentgenologic 
assessment of fetal age and the problem of 
therapeutic abortion because of exposure 
to ionizing radiation early in pregnancy are 
briefly. discussed. 


Wilhelm Z. Stern and Leo Wilson 


DECEMBER, 1973 


Wilhelm Z. Stern, M.D. 
Department of Radiology 
Morrisania Hospital 
Bronx, New York 10422 
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IMPROVEMENT OF THE CUPS USED WITH THE 
MALMSTROM THOREN VACUUM UTERINE 
CANNULA IN UTEROSALPINGOGRAPHY 


By TOM M. FULLENLOVE, M.D.* 


SAN FRANCISCO, 


HE use of the vacuum uterine cannula 

in uterosalpingography has made the 
procedure much easier on the patient 
and consequently easier for the doctor. 
During the number of years of using the 
apparatus, the author had difficulty with 
the laste cups that are used for the suc- 
tion. They are made in Germany of a plas- 
tic called Makrolon which can be sterilized 
up to a temperature of 125° C. The diffi- 
culty was that the cups cracked around the 
hole in the base and gradually spread until 
à vacuum could no longer be maintained. 
Occasionally, using great care, several 
examinations could be done before the 
crack appeared and sometimes several after 
the crazing or cracking began, but eventu- 





FIG. 1. Comparison of the plastic and aluminum 
cups for the vacuum uterine cannula. 


CALIFORNIA 


ally they were useless. All causes were con- 
templated and investigated. The obvious 
reasons were, of course, known-- mishan- 
dling and side pressure during placement, 
rough handling during removal and clean- 
ing. But even with one person designated 
for the cleaning, fissures would eventually 
appear and gradually increase. The rubber 
grommets, the bolts and washers were all 
varied in position and number to no avail. 

The plastic was tested bv the manufac- 
turer for resistance to over 275 substances 

-from Acetaldenvde through Worcester 
sauce to Zephiran!— and while the plastic 


was not resistant to cresol or phenol it 
was to ethyl alcohol and 2 per cent Zephi- 
ran. So, not trusting autoclaving of the 
plastic, we sterilized the cups in an aqueous 
solution of Zephiran 1 part to 750 with per- 
tect safety. We still contin’ to have fis- 
suring. 





Fic. 2. Roentgenogram of the vacuum uterine can- 
nula in use showing the radiolucency of the alumi- 
num cup. 


* Clinical Professor of Radiology, University of California, School of Medicine, San Francisco, California. 
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NEW DEVICE 


To correct this situation the author had 
a metal worker make aluminum cups of 
exactlv the same shape and size bv turning 
them out of blocks of aluminum on a lathe 
(Fig. 1). These cups have worked perfectly 
for over 2 vears, even though thev block the 
view in placing the acorn in the cervix: 
with a little practice, this difficulty was 
easily overcome. They are translucent to 


Uterine Cannula in Uterosalpingography 
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roentgen ravs and do not obscure the 
cervical canal (Fig. 2).* 


460 Sutter Street 
San Francisco, California 94108 


The author acknowledges the technical 
assistance of Joe Campton, machinist and 
of Ruth E. Cames, R.T. 


* AB Vacuam Extractor, Gothenburg, Sweden: Personal cor- 
respondence, 


THE AMERICAN JOURNAL OF ROENTGENOLOGY 
RADIUM THERAPY AND NUCLEAR MEDICINE 


Editor: TRAIAN LEUCUTIA, M.D. 


Associate Editors: Luruer W. Brapy, w.p., Russet. H. MORGAN, M.D., and 
Epwarp B. D. NEUHAUSER, M.D. 


Assistant Editors: E. FREDERICK LANG, M.D., for Abstracts and Kenneru L. KRABBENHOFT, M.D. 
Consulting Editorial Board: See front cover. 


Published by: CRARLES C Tuomas, Publisher, 301-327 East Lawrence Avenue, Springfield, Hlinois 62717. 
iere E uec I ee ee ea UE 


Issued monthly, Annual subscription: United States, U.S. Possessions, U.S. Trusteeships, $25.00; Pan Ameri- 
can Union and Canada, $30.00; other countries, $30.00. Current single numbers, $2.50. Advertising rates sub- 





mitted on application. Editorial office, gor Professional Building, Detroit, M ichigan 48201. Office of publication, 
301-327 East Lawrence Avenue, Springheld, Illinois 62717. Information of interest to authors and readers twill 


be found on page ii. 








AMERICAN ROENTGEN RAY SOCIETY 

President: William B. Seaman, New York, N. Y.; 
President-Fiect: Colin B. Holman, Rochester, Minn.: 
ist Vice-Presidente W. M. Whitehouse, Ann Arbor, 
Mich.; 20d Vice-President: R. L. Tondreau, Phila- 
delphia, Pa.; Secretary: T. V. Leigh, Emory Uni- 
versity Clinic, Atlanta, Ga. 30322; Treasurer: J. D. 
Calhoun, soo S. University Ave., Little Rock, Ark. 
72206, 

Honorary President: C. L. Sherratt, Detroit, Mich. 

Executive Council: W. B. Seaman, W. M. White- 
house, T. F. Leigh, J. D. Calhoun, H. C. Carlson, 
J. F. Martin, P. A. Riemenschneider, E. C. Klatte, 
G. A. Kling, H. O. Peterson, T. M. l'ullenlove, J. S. 
Dunbar, T. Leucutia, J. L. Gwinn, C. E. Bickham, 
Jr., H. L. Friedell, M. M. Figley, H. Z, Mellins, Chair- 
man, 721 Huntington Ave., Boston, Mass. 02115. 

Program Committee: V. F. Leigh, P. A. Riemen- 
schneider, T. Leucutia, G. A. Kling, H. O. Peterson, 
J. F. Martin, H. Z. Mellins, W. B. Seaman, C. B. 
Holman, Chairman, Rochester, Minn. 

Publication Committee: E. R. Heitzman, Jr., J. V. 
Rogers, Tr., K. Ellis, R. A. Gagliardi, P. A. Riemen- 
schneider, Chairman, Santa Barbara, Calif. 

Finance and Budzet Committee: M. M. Vigley, 
H. L. FriedeH, R. G. Fraser, J. J. Stein, H. C. Carl- 
son, Chairman, Rochester, Minn. 

Committee on Scientific Exhibits: J. C. Bennett, 
M. R. Dufresne, J. F. Martin, Chairman, N. C. 
Baptist Hosp., Winston-Salem, N. C. 27103. 

Adzisory Committee on Education and Research: 
Eugene Gedgaudas, A. Everette James, Jr., M. P. 
Capp, L. L. Robbins, E. C. Klatte, Chairman, 
Indianapolis, Ind. 

Representatives on the American Board of Radiology: 
J. F. Roach, Albany, N. Y.; S. W. Nelson, Colum. 
bus, Ohio; C. A. Stevenson, Spokane, Wash. 

Instruction. Courses: Director, H. O. Peterson; 
Associate Director, R. G. Lester. 

Manager of the Annual Meeting: G. A. Kling, 
Harper Hosp., Detroit, Mich. 48201; Consultant, 
James C. Cook, Detroit, Mich. 

Editor: T. Leucutia, 4o1 Professional Building, 
Detroit, Mich. 48201. 

Representative on the Board of Chancellors of the 
American College of Radiology: R. L. Tondreau. 

Seventy-fifth Annual Meeting: Hilton Hotel, San 
l'rancisco, Calif., September 24-27, 1974. 


AMERICAN RADIUM SOCIETY 

President: J. M. Vaeth, San Francisco, Calif.: 
President-Elect: V. A. Marcial, Rio Piedras, Puerto 
Rico; First Vice-President: W. T. Moss, Chicago, lll.; 
Second Vice-President: E. J. Beattie, New York, 
N. Y 5 Secretary: V. N. Rutledge, M. D. Anderson 
Hospital and Tumor Institute, Houston, Texas 
77025; Treasurer: L. W. Brady, Hahnemann Medical 
College & Hospital, 230 N. Broad St., Philadelphia, 
Pa. 19102. 


Executive Committee: J. F. Nolan, Chairman, Los 
Angeles, Calif.; T. V. Blady; Antolin Raventos; J. M. 
Vaeth; V. A. Marcial; F. A. Rutledge; L. W. Brady; 
W. T. Moss; E. J. Beattie. 


Scientific Program Committee: J. M. Vaeth, Chair- 


man; V. A, Marcial, Vice-Chairman; J. P. Green; 
J. T. Helsper; Antolin Raventos. 


Local Arrangements Committee: Carl W. Boyer, Jr., 
940 Maunavili Circle, Kailua, Hawaii 96734, Chair- 
man; Ch. M. Chahbazian; A. F. Schroeder; G. L. 
Verity. 


Publication Committee: Luther W. Brady, Chair- 
man, Philadelphia, Pa.; Kenneth L. Krabbenhoft; 
Alan F. Schroeder. 


Public Relations Committee: Carl W. Boyer, Jr., 
Kailua, Hawan, Chairman; Ivor Fix; W. J. Natoli; 
G. L. Verity. 


Janeway Lecture Committee: Franz J. Buschke, 
Chairman, '7:; Luther W. Brady, '77; Alfred S. 
Ketcham, '79. 


Representatives on the American Board of Radiology: 
Justin J. Stein, Los Angeles, Calif.; Ralph M. Scott, 
Louisville, Kk y.; E. Richard King, Richmond, Va. 


Liaison Representatives on the National Council on 
Radiation and Measurements: Marvin M. D. Wil. 
lams, Rochester, Minn.; Morris J. Wizenberg, 
Baltimore, Md. 


Representative on the Board of Chancellors of the 
American College of Radiology: Juan A. del Regato, 


x 


Fifty-sixth Annual Meeting: Surfer Hotel, Maui, 
Hawan, April 21-25, 1974. 


854 


we 


Vor. r19, No. 4 





SEVENTY-FOURTH ANNUAL MEETING OF THE 
AMERICAN ROENTGEN RAY SOCIETY 


HE Seventy-fourth Annual Meeting of 

The American Roentgen Ray Society 
was held for the third time in its history in 
Montréal, metropolis of Canada. To quote 
the chronicler “Montréal is a city on an 
island and is built around a mountain." 
The mountain is Mont Royal, the royal 
mount, of which Mont-réal is no more than 
a variant form, reminiscent of southern 
France. It has been called the city’s crown 
and glory and it is. 

In this superbly panoramic city the An- 
nual Convention was accommodated in the 
ultramodern "La Reine Elizabeth” Hotel 
and the Scientific Sessions were held Tues- 
day through Friday, September 25-Sep- 
tember 28, 1973. 

President J. Scott Dunbar of Vancouver, 
British Columbia, Canada, called the meet- 
ing to order at 8:30 A.M. Tuesday. Im- 
mediately thereafter outgoing President 
Dunbar assisted by Dr. Ralph M. Scott, 
Louisville, Kentucky, Chairman of the 
Executive Council, installed Dr. William 
B. Seaman, of New York City, as the new 
President of the Societv. In so doing, out- 
going President Dunbar presented to Dr. 
Seaman the working Erskine gavel made 
from memorabilia of Róntgen, Coolidge 
and Snook and the symbolic Pfahler gavel, 
fashioned from a mastodon’s tooth re- 
covered from Alaskan glacial ice. Conclud- 
ing the ceremony, Dr. Dunbar pinned on 
Dr. William B. Seaman the traditional gold 
emblem of the Society engraved "President 
of the American Roentgen Ray Society." 

President Seaman as his first function, 
remitted to Dr. J. Scott Dunbar the Past 
Presidents’ Book, inscribed with his name 
and containing a list of all Past Presidents, 
as well as color photographs of the historic 


Erskine and Ptahler gavels. He then gave 
his scholarly Inaugural Address on “At 
This Point in Time," which as the title 
indicates 1s a very timely subject and is 
published 7» extenso as the leading article 
in this issue of the JOURNAL. 

In his Inaugural Address, Dr. Seaman 
quoted the famous words of Charles 
Dickens written in the opening paragraph 
of the “Tale of Two Cities" to describe the 
vear of 1775: "It was the best of times, it 
was the worst of times; it was the age of 
wisdom, it was the age of foolishness; it was 
the epoch of belief, it was the epoch of 
incredulity; it was the season of light, it was 
the season of darkness; it was the spring of 
hope, it was the winter of despair; we had 
everything before us, we had nothing be- 
fore us.” 

These words--said President Seaman 
have a certain relevance at this Point in 
Time, when we will soon celebrate the 75th 
Anniversary of the foundation of the 
American Roentgen Rav Society, the 
oldest radiologic society in North America. 

In appraising the many complex prob- 
lems confronting Radiology today he 
quoted appropriate words of wisdom from 
The Presidential Address of Dr. Harold 
Reineke in 1960 “Whither Bound?" and 
The Presidential Address of Dr. James C. 
Cook in 1969 "In Union There Is Strength." 

In conclusion. President. Seaman cited 
the closing sentence of Lewis Mumford's 
book “The Transformation of Man" which 
Is: Avery goal man reaches provides a new 
starting point, and the sum of man’s days ts 
just a beginning. “What new goals should 
this Society, soon to be 75 years old, be 
striving for?" 

Prior to the beginning of the Scientific 
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Sessions, Byron G. Brogdon, Chairman, 
Committee on Continuing Evaluation of 
Postgraduate Education of ACR, an. 
nounced that for the first time the Scien- 
tic Program of the American Roentgen 
Ray Society is being co-sponsored by the 
American College of Radiology for the 
purpose of obtaining credit for the AMA 
Physician Recognition Award in Category 
1 or for other official use. The procedural 
instructions, the schedule of credit claimed 
for Category 1, as well as the requirements 
for & other categories of credit (6 al- 
Ms. were given and copies of applica- 

tion forms were made avail: (a 

The First Scientific Session began at 
9:00 A.M. Tuesday with President William 
B. Seaman in the Chair. Paper 2 was the 
Award Paper of the Society for Pediatric 
Radiology, which was selected the preced- 
ing day bv the Society for Pediatric 
Radiology as being of greatest interest to 
all radiologists. Its author was David L. 
Gildav, M. D., Toronto, Canada, and its 
title was “The \ "arlous Radionuclide Pat 
terns of C erebral Inflammation in Infants 
and Children." Dr. Gildav stated that the 
diagnosis of different cerebral inflamma- 
tory lesions is difficult due to their varied 
clinical presentation; therefore, a simple 
test such as a brain scan would be valuable. 
lo reliably demonstrate cerebral inflam- 
mation, it is essential to do a routine de- 
laved 2 hour brain scanning on all patients. 
The following patterns were encountered: 
(1) diffuse increase in radionuclide ac- 
tivity throughout the brain was asso- 
ciated with widespread encephalitis; (2) 
focal increase in radionuclide activity was 
found in patients with focal cerebritis (5 
patients) or cerebral abscess (7 patients); 
(3) Increase 1n activity outlining the ven- 
tricle was associated with ventriculitis (5 
patients); (4) peripheral increase in radio- 
nuchde activity (often asymmetrical) with 
no abnormality seen on the radionuclide 
angiogram was associated with meningitis 
(8 patients); (5) focal superficial increase in 
activity was usually associated with osteo- 
myelitis of the skull or subgaleal abscess (3 
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patients). These were best delineated by ; 
bone scan following the brain scan. T his 
Award Paper was followed by 12 additional 
papers, of which 2 dealt with pediatric 
subjects, § with problems of the gastro- 
intestinal. tract nu appendages, 4 with 
urograj phic studies, ny with quantita- 
tive and qui tative analvsis of Ts radio- 
logic report. 

The Second Scientific Session on Wednes- 
dav morning was divided into 2 sections: 
section on Diagnostic Radiology; and Sec- 
tion on Therapeutic Radiology. The pro- 
gram of both sections started at 8:30 AM. 
and ended at 11: 30 A.M. 

At the Section on Diagnostic Radiology 
which was chaired by Dr. Walter M. 
Whitehouse, Ann Arbor, Michigan, Second 
Vice-President, 11 papers were presented. 
The subjects of these papers were: 7 papers 
on intrathoracic lesions; 1 paper on mam- 
mography; 1 paper on computerized svs- 
tem; and 2 papers on ultrasonography, 

At the Section on Therapeutic Radiol- 
ogy, charred by Dr. Ralph M. Scott, 
Louisville, Kentucky, Chairman of the 
Executive Council, 10 papers were read on 
the following topics: treatment of orbital 
metastases; treatment of nonfunctioning 

chromophobe adenomas of the pituitary; 
results of treatment of carcinoma of the 
soft palate and mouth; squamous cell 
carcinoma of the nasal vestibule; medullo- 
blastoma treated by Au!**; testosterone 
potentiated P? therapy of osseous metasta- 
ses IN prostatic cancer; study of radiation 


tolerance of the lungs in dogs; protection of 


normal structures from high doses of ir- 
radiation; thermal enhancement of radio- 
sensitivity of cultured human tumor cells; 
and electron beam therapy of head and 
neck tumors. The eleventh and final paper 


on this program was the Award Paper of 


the American Radium Society which was 


read by title. Its title was “Treatment of 


Glottic Carcinoma by Megav oltage Radia- 
tion Therapy. and Results" by Dr. C. C. 
Wang, DEN Massachusetts, 

At 11:30 A.M. the festivities of the Cald- 
well Lecture, the highlight of the Scientific 
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Program of the Annual Meeting of the 
American Roentgen Rav Society, took 
place. This year’s Caldwell Lecturer was 
Robert G. Fraser, M.D., Professor and 
Chairman, Department of Diagnostic Ra- 
diology, McGill University, and Diagnostic 
Radiologist in Chief, Royal Victoria Hos- 
pital, Montreal, Canada. Doctor Fraser 
was introduced by J. Scott Dunbar, M.D., 
Professor and Chairman, Department of 
Diagnostic Radiology, Universitv of Brit- 
ish Columbia, Vancouver, B.C., Canada. 

Doctor Fraser, who is one of the fore- 
most radiologic authorities on lung dis- 
eases in the world, delivered with great 
eloquence a brilliant Lecture on “The 
Radiologist and Obstructive Airways Dis- 
ease,” superbly illustrated and magnifi- 
cently documented. The listening audi- 
ence, which had overflowed the large Le 
Grand Salon, responded with enthusiastic 
recognition. 

At the conclusion of the Lecture, Presi- 
dent Seaman awarded to Dr. Fraser the 
Caldwell Gold Medal, the highest recogni- 
tion of the Society “‘for meritorious scien- 
tific achievement," 

Ihe Third Scientific Session began Thurs. 
day morning at 8:30 a.m. with Dr. J. Scott 
Dunbar, Vancouver, British Columbia, 
Canada presiding. At this Session 16 papers 
were delivered. These papers were on such 
varied topics as: § papers on renal subjects; 
5$ papers on coronary artery and heart 
lesions; 2 on nuclear medicine; and 4 on 
miscellaneous topics. 

On Thursday afternoon, the American 
College of Radiology, pursuing the tradi- 
tion of the past, this year presented from 
1:30 to 2:45 P.M., the following “Public 
Interest Programs" under the Chairman- 
ship of Robert D. Moseley, Jr., M.D., 
President of the American College of 
Radiology as moderator: (1) You and the 
Feds... John W. Travis, M.D.; (2) About 
Cancer: ACR Activities... Gerald D. 
Dodd, M.D.; and (3) Standards in Prac- 
tice: Various... Fredric D. Lake, M.D. 
The programs of the ACR are and must be 
rooted in the interests of the patient public. 
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The panelists discussed the College ac- 
tivities that proved credibility to this 
truth. The moderator briefly noted a few 
individual membership benefits offered by 
the College. 

On Thursday evening at 6:30 P.M. a 
Cocktail Party preceded the Annual Ban- 
quet which was held at 7:30 P.M. in the Le 
Grand Salon. At this Banquet, which al- 
wavs is the highlight of the Social Ac- 
tivities of the Annual Meeting, President 
Seaman introduced the newly elected 
officers and their consorts. This brief 
ceremony was followed by exquisite music 
provided by the world famous Talarico 
Orchestra of 14 musicians, and a pleasant 
evening of dancing. 

On Friday morning, the Fourth and last 
Scientific Session, which again. started. at 
8:30 A.M., was presided over by Dr. Robert 
G. Fraser, Montreal, P.Q., Canada, First 
Vice-President of the Society. At this ses- 
sion 16 papers were presented: 3 on renal 
lesions; 2 on nuclear medicine; 4 on middle 
ear, brain, and spinal cord lesions; 4 on 
studies of the gastrointestinal tract and 
appendages; and the remaining 3 on such 
varied subjects as arthrography, clipping 
injuries of football plavers and hystero- 
salpingography in infertility. 

The Section of Instruction had again Dr. 
Harold O. Peterson, with his long experi- 
ence, as Director and Dr. Richard G. Les- 
ter, as Associate Director. They assembled 
an outstanding Faculty of distinguished 
Instructors, who conducted the courses on 
the latest developments in radiology in a 
rather informal manner. There were 58 
Courses: 9 courses on Mondav, 13 each on 
Tuesday, Wednesday and Thursday, and 
10 on Fridav. The arrangement for the 
courses was excellent and they attracted 
large audiences. 

The Scientific Exhibits this year were 
again the important feature of the Annual 
Meeting, A surprisingly large number com- 
plemented the Scientific Essays on the 
same subject. The Society is greatly in- 
debted to Dr. James F. Martin and his 
able Committee for their untiring effort in 
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assembling these excellent Exhibits which, 
together with the splendid Technical Ex- 
hibits, created unusual interest. A detailed 
description of these Scientific Exhibits was 
givenin the November issue of the JouRNAL. 

The Technical Exhibits, which were ar- 
ranged under the expert direction of Dr. 
James C. Cook, Manager, and Dr. George 
A. Kling, Associate Manager of the Annual 
Meeting, were most instructive and superb- 
lv displaved. The November issue of the 
JouRNAL also gave an account of these ex- 
hibits, with a detailed list of the exhibiting 
firms. 

The Chairman of the Committee on 
Local Arrangements was Dr. Jean-Louis 





Léger, with charming Mme Léger acting 
as Chairman of the Ladies’ Committee. The 
outstanding social activities prepared for 
this vears Annual Meeting were as fol. 
lows: 

Monday: Guided walking tour in the 
narrow winding streets of “Le Vieux 
Montréal” with its historic atmosphere, 
followed by tea in "Les Filles du Roi." 

Tuesday: Tour in the Laurentian Moun- 
tains with their breath-taking beauty and 
the maple leaves in full colors; luncheon at 
the Alpine Inn; and visit of one handicraft 
studio and Art Gallery in Sainte Adéle. 

H'eduesday: Visit to Radio-Canada 
(C.B.C. radio and T.V.) new tower build- 
ing; and luncheon at Restaurant Héléne de 
Champlain. The City of Montréal offered 
a cocktail reception before the luncheon. 

Thursday: Visit to the Botanical Garden, 
founded by Brother Marie-Victorin, B.C.S., 
and now scientifically affiliated. with the 
Université de Montréal, close to the 
facilities of the Summer Olympic games of 
1976, now under construction. 

To Dr. and Mme Jean-Louis Léger, and 
the members of their able Committees, the 
Society extends its profound thanks for 
arranging this unique and most enjoyable 
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program. 

The Annual Golf Tournament was held 
on Monday, September 24, 19735, at the 
Royal Montréal Golf Club on Bizard 
Island. The tournament, which was open to 
both members and guests, was arranged by 
Doctors R. D. McKenna and Jean H. 
Gagnon. There was a "shot.gun start” at 
9:30 A.M. with play ending for all simul- 
taneously about 1:30 p.M. Lunch was 
served at 2:30 p.M., preceded by a recep- 
tion, and followed bv the awarding of 
prizes, and the show of movies of the 
previous tournaments. 

The Annual Tennis Tournament for mem- 
bers and guests was also held on Monday, 
September 24, 1973 at Les Quatre Saisons 
(The Four Seasons) Tennis Club in Laval, 
a suburb of Montréal. The tournament was 
arranged bv Doctors Ross Hill and Maurice 
Dufresne. Play began about 9:00 a.m. and 
ended around 1:00 p.m. This was followed 
by refreshments, luncheon and the award- 
ing of prizes. 

The Committee on Press Relations, 
with Dr. Jacques Svivestre, M.D. as 
Chairman, ably assisted by Mr. Charles 
Honaker, Director of Public Relations of 
the American College of Radiology, con- 
ducted the press and public relation ac- 
tivities, with finesse and good judgment. 

The Society expresses its sincerest thanks 
to the Montréal Convention Bureau and to 
the Management and Statf of the La Reine 
Elizabeth Hotel, tor the efficient registra- 
tion, the excellent service, and the many 
other courtesies gracefully rendered through- 
out the meeting. 

The Seventy-fourth Annual Meeting in 
beautiful Montréal, "a city on an island 
built around a mountain,” was a grand 
success in'evervy respect. President Seaman 
deserves the sincere congratulations and 
unbounded admiration of the Society. 

TRAtAN Leucutia, M.D. 





Vor, lig, No. 4 





In Memoriam* 


H DABNEY KERR, a renowned radi- 
A. ologist and former Trustee of the 
American Board ot Radiologv, died unex- 
pectedlv at the age of 80 on July 3, 1973, 
following a heart attack. For the past 18 
vears he had made his home at Hawkeve 
Point, 5t. Michaels, Marvland. Although 
considered semi-retired he was extremely 
active in the affairs of the American Board 
of Radiology as its secretary from April 6, 
1957 to December 31, 1968, as well as in 
the practice of Therapeutic Radiology. 

Dr. Kerr was born in Catonsville, Mary- 
land, and attended the Tomes School in 
Port Deposit, Maryland, and Davidson 
College. He graduated from the University 
of Wisconsin in 1916 and from Johns 
Hopkins University School of Medicine in 
1919. After marrying the former Eleanore 
Smith in 1920, Dabney and his bride went 
to China to serve as Medical Missionaries. 
They were there under the Presbyterian 
Board until 1927. It is understood that a 
"war lord" intervened and took over the 
area. Mrs. Kerr and their daughter came 
back to the States, but Dabney went to 
Peking to wait out events. While there, at 
Peking Union Medical College, he became 
interested in the work of Paul Hodges and, 
in consequence, went on to the University 
of Michigan in 1928 where he worked under 
Preston M. Hickey at Ann Arbor. He con- 
tinued his education in Radiology at vari- 
ous centers in the United States and in 
sor of Radiology at the University of Iowa; 
in 1933, he was named Chairman of the 
Department and held that post until his 
retirement in 1954. 

After retiring from his post at the Uni. 

* This "In Memoriam" tribute to Dr. H. Dabney Kerr, was 


presented to The Board of Trustees of The American Board of 
Radiology, December 2, 1973. 


KERR, M.D. 


versity of Towa, he returned to Marvland, 
and established his residence on the astern 
Shores, his favorite part of the United 
States. He continued productively as a 
therapeutic radiologist up to the time of his 
death, and was still participating as a Con- 
sultant in Radiation Therapy at Arundel 
General Hospital and Easton Memorial 
Hospital. He is survived by his faithful 
and adorable wife and two daughters who 
must be justly proud and appreciative of 
his many accomplishments and honors. 

Dr. Kerr became a member of the Board 
of Trustees of the American Board of 
Radiology in 1945 and served for 24 years. 
He was President of the Board from 1954 
to 1956 and in 1957 was selected as the 
Board's Secretary. He remained in that 
strenuous post for almost 12 vears, guiding 
the development of the Board in a variety 
of aspects. As Secretary he always sought 
the advice of the Executive Committee, 
maintaining the highest level of integrity in 
every decision that was made bv the E.xecu- 
tive Committee and then carried forward 
through himself. 

In his earlier vears, as an Examiner, Dab- 
ney was known to be rather rigorous, vet 
always fair and particularly compassionate. 
As Secretary he chose to keep the office of 
the American Board of Radiology in 
Rochester, Minnesota, and, even from his 


home in Maryland, ably directed the 
affairs of the Organization. He made 


numerous trips, up to six or more per vear, 
from Baltimore to Rochester and kept a 
strong guiding hand on the activities of the 
Board during these critical years. Through- 
out this period, with all its problems, Dr. 
Kerr maintained his usual calm and charm 
and never complained about the enigmas 
which so often confronted him. 

Tt would be impossible to list all of the 
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many honors which came to Dabney Kerr. 
In brief it is noted that he delivered the 
Janeway Lecture of the American Radium 
Society in 1951, received the Bronze Medal 
of the Iowa Division of the American Can- 
cer Society in 1954, the Gold Medal of the 
Radiological Society of North. America in 
1964, and the Gold Medal of the American 
College of Radiology in 1971. Dabney was 
a member of Phi Beta Kappa, Sigma Xi 
and Alpha Omega Alpha. He published 45 
articles in various journals and co-authored 
a book with Carl L. Gillies on “The Uri- 
nary Tract." In addition, contributions 
were made to Portmann's “Clinical Thera- 
peutic Radiology” and to Pack and Ariel’s 
“Treatment of Cancer and Allied Dis. 
eases. | 

Dr. Kerr did much of his early work in 
interstitial implantation of radon seeds and 
Aus in the treatment of carcinoma of the 
prostate with Dr. Rubin H. Flocks, Pro- 
fessor of Surgery at the University of Lowa. 
Their mutual interest in prostatic cancer 
was abetted by their joint activities. As a 
matter of fact, in 1951, Dr. Flocks per- 
formed a total prostatectomy on Dr. Kerr, 
who remained essentially without disease 
until his death 22 years later. 

According to Dr. Flocks, Dabney was a 
superb tennis player and was one of the 
outstanding players on the faculty in his 
younger days. Socially, he was a most de- 
lightful person, yet he never smoked nor 
took a drop of alcohol. The current writer, 
knowing of this, years ago presented Dab. 
ney, at one of the Board examinations, 
with a bottle of “Northern Comfort." 
When it was handed to him, sort of sur- 
reptitiously, he said "Oh no, I never have 
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anything to do with that." (For those who 
are not familiar with "Northern Comfort," 
it is provided in what looks like a pint 
whiskey bottle, but contains maple svrup.) 
I finally convinced him that he should try 
it. Thus began an interchange of New 
Hampshire maple syrup over the vears 
thereafter and reciprocation with wheels of 
Maytag cheese which, I can say, were out 
of this world. Actually, less than two weeks 
after his death, a wheel of his Maytag 
cheese was served to the residents and 
staff members at our Department picnic, 
and 1t seemed they enjoved every moment 
of sampling. 

Carl Gillies, one of Dabney’s long time 
associates at the University of Iowa, 
pointed out that he was very alert to 
Chinese fellows or residents and would 
often speak to them in Chinese. I can also 
attest that I have seen him do this many 
times at the examination of the American 
Board of Radiology. 

Very few radiologists have attained the 
stature of Dabney Kerr, and the American 
Board of Radiology has profited by the 
high level of his service for so many years. 
He will long be remembered for the extreme 
measure of integrity with which he con- 
ducted his life. Perhaps Al Good’s final 
statement in his presentation for Dabney 
to the American College of Radiology best 
describes the man--“The Gold Medal 

. will honor a great leader and educator, 
a servant of the specialty of Radiology, 
and above all, a kind gentleman, a gracious 
friend, and a man of good will." 

Laurence L. Rossius, M.D. 
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DIAGNOSTIC RADIOLOGY OF 
THE URINARY TRACT 


(with a Session on Ultrasound) 


This Aspen Seminar sponsored bv the 
Department of Radiologv, Louisiana State 
University School of Medicine in Shreve- 
port, will be held at the Aspen Institute for 
Humanistic studies, Aspen, Colorado, Feb- 


The outstanding Guest Faculty will in- 
clude: Luther W. Brady, M.D., Philadel- 
phia, Pennsylvania; C. Eugene Carlton, 
Jra M.D., Houston, Texas; Peter Clapp, 
M.D., Boston, Massachusetts; Erich K. 
Lang, M.D., Shreveport, Louisiana; James 
W. Lecky, M.D., Pittsburgh, Pennsvl- 
rania; and Thomas F. Meaney, M.D., 
Cleveland, Ohio; in addition to the staff of 
the Department of Radiology and Urology 
of the LSU School of Medicine in Shreve- 
port, Shreveport, Louisiana. 

The Seminar is designed for radiologists 
and urologists alike. This vear's presenta- 
tions will emphasize radiologic diagnosis 
and evaluation of adrenal lesions, neo- 
plastic, inflammatory, and traumatic con- 
ditions of the kidnevs, bladder, urethra, 
and prostate. À special session on the use 
of ultrasound in the assessment of urologic 
conditions is included. The program will 
also offer panel discussions on reno- 
vascular hypertension, treatment of trau- 
matic injuries to the urinary tract, and 
treatment of carcinoma of the prostate and 
bladder. These panel discussions intend to 
analyze and summarize other presented 
material, and opportunity will be offered 
to all registrants for free exchange of 
opinion. with the panelists during these 
sessions. 

For further information, please write to: 
E. K. Lang, M.D., Department of Radi- 
ology, LSU Medical Center, School of 
Medicine in. Shreveport, P.O. Box 3932, 
Shreveport, Louisiana 71130. 
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ASSOCIATION OF RADIOLOGISTS 
OF WEST AFRICA 
The Association of Radiologists of West 
Africa will hold the Twelfth Annual Con- 


via, Liberia. 

For further information, please contact: 
C. A. Beetlestone, M.B., B.S., D. M.R.D,, 
Honorary Secretary, c/o Department of 
Radiology, University College Hospital, 
Ibadan, Nigeria. 

POSTGRADUATE COURSE IN 
PEDIATRIC RADIOLOGY 

The Department of Radiology of Cornell 
University Medical College will hold a 
postgraduate course in Pediatric Radiology 
at the Barbizon Plaza Hotel, New York, 
New York, April 18-20, 1974. 

The Guest Faculty includes: Drs. Donald 
Altman, David Baker, Walter Berdon, 
John Catfev, Herman Grossman, Herbert J. 
Kaufmann, M. B. Ozonotf, and Edward 
B. Singleton, in addition. of the local 
Faculty of The Cornell University Medical 
College and The New York Hospital. 

For further information, please write to: 
John A. Evans, M.D., Department of 
Radiology, Cornell University Medical Col- 
lege, 1300 York Avenue, New York, New 
York 10021. 

CURRENT STATUS OF PEDIATRIC 
OSSEOUS RADIOLOGY 

The Institute for Pediatric Radiology 
and Chas. E. Shopfner, M.D. will present 
another in the Current Status of Pediatric 
Radiology series of programs titled “Cur- 
rent Status of Pediatric Osseous Radiol- 
ogy,” at the Marriott Hotel, Canal and 
Chartres Streets, New Orleans, Louisiana, 
February 16-17, 1974. 

There is unlimited registration. 

For additional information, please write: 
Institute for Pediatric Radiology, 4148 
North Cleveland Avenue, Kansas City, 
Missouri 64117. 
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THE FIRST EUROPEAN COURSE 
IN CHEST RADIOLOGY 

The Fleischner Society announces that 
it will be holding this course at The Royal 
College of Surgeons, London, W.C.i., May 
20-23, 1974. 

The speakers will be members of the 
Fleischner Society, a group of eminent 
American and European radiologists, phv- 
sicians, physiologists and pathologists in- 
terested in chest diseases. 

The registration is limited. 

For further information, please write to: 
The London Secretariat of the Fleischner 
Societv: Alon. Secretary, Dr. Tan H. Kerr, 
166 Lambeth Road, London A.E.1. 


TWELFTH INTERNATIONAL CONGRESS 
ON DISEASES OF THE CHEST 

The interface between heart and lung 
disease will be the theme of the XII Inter- 
national Congress on Diseases of the Chest, 
which will be held in London, England, 
July 7-12, 1974. 

A select. number of rigidly screened 
manuscripts, heretofore unpublished and 
original, will be presented. 

The Congress, to be held at Roval Festi- 
val Hall, is sponsored bv the International 
Academy of Chest Physicians and Sur- 
geons, affiliated with the American College 
of Chest Physicians. 

Two thousand physicians from £6 coun- 
tries are expected to attend the Congress, 
which will feature medical symposia on: 
Airway Obstruction; Lung Defense and 
Lung Clearance; Coronary Heart Disease — 
Medical es. Surgical Treatment; Lung 
Cancer; Congenital Heart Disease at All 
Ages; Current Problems of Rheumatic 
Mitral Valve Disease; and The Reaction 
of the Respiratory Tract to Irritants. 

Plans for opening day of the Congress in- 
clude a nurses symposium and a series of 1§ 
clinic visits to hospitals and teaching cen- 
ters in London. In addition to the symposia 
there will be tutorial sessions, luncheon 
panels, scientific seminars and medical 
motion pictures. 
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For further information, please contact: 
Bradtord W. Claxton, American College 
of Chest Physicians, 112 Fast Chestnut 
street, Chicago, Illinois 60611. 


FIFTH INTERNATIONAL CONGRESS 
Ol RADIATION RESEARCH 

The Congress will be held in Seattle, 
Washington, U.S.A., July 14-20, 1974. 

The program of plenary sessions, sym- 
posia, and contributed papers encompasses 
original research with ionizing and non- 
ionizing radiation in physics, chemistry, 
medicine, and biology, including biomedi- 
cal and other applications, and environ- 
mental hazards of radiation. 

The deadline for the receipt of registra- 
tion forms, abstracts, housing reservations, 
etc., is February 1, 1974. 

Reduced rate transportation to Seattle 
is being arranged from various points in the 
world. Partial travel support for some 
participants may be applied for. Further 
information is contained in the final bro- 
chure. 

Anvone interested in attending the meet- 
ing who has not received the final brochure 
together with registration and other forms 
should write, at once, to: Dr. W. k. 
Sinclair, Secretary-General, Argonne Na- 
tional Laboratory, Argonne, Illinois 60439 


USA. 


IAEA SYMPOSIUM ON DYNAMIC STUDIES 
WITH RADIOISOTOPES IN CLINICAL 
MEDICINE AND RESEARCH 





This symposium, sponsored bv the Inter- 
national Atomic Energy Agency (IAEA), 
will be held in Knoxville, Tennessee, U.S.A., 
July 15-19, 1974. 

The Symposium, which is a sequel to the 
symposium on the same subject held by the 
International Atomic Energy Agency in 
Rotterdam in 1970, will be concerned with 
all those applications of radionuclides in 
clinical medicine and research that involve 
investigation of the temporal patterns of 
uptake, metabolism, clearance or excretion 
of administered radioactive materials. 
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Emphasis will be placed on the methods 
used and their potentialities. Topics covered 
will include techniques (radioactivity mea- 
surement, data analvsis, etc.), applications 
in studies of the function of organs and 
systems of the body (specific organs, 
tumors, the circulatory system, etc.) and 
applications in studies of the metabolism 
of substances in the body (minerals, pro- 
teins, radiopharmaceuticals etc.). Studies 
based on scintigraphic techniques will be 
excluded except insofar as they are con- 
cerned with dynamic situations. 

Further information and forms to ac- 
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company abstracts of papers intended for 
presentation at the Symposium may be 
obtained from national authorities for 
atomic energy matters. Abstracts must be 
submitted through these authorities so as 
to reach the International Atomic Energy 
Agency by February 8, 1974. 

For further information, please write to: 
R. A. Dudlev and E. H. Belcher, Scientific 
Secretaries, IAEA Symposium on Dy- 
namic Studies with Radioisotopes in Clini- 
cal Medicine and. Research, Kárntner Ring 
11-13, P.O. Box $9go, A-1011, Vienna, 
Austria. 


THE RoeNTGENOGRAPHIC DiacNosis or RENAL 
Mass Lesions. By Erich. K. Lang, M.D., 
Professor and Chairman, Department of 
Radiology, Louisiana State University Med- 
ical Center, School of Medicine in Shreve- 
port, Shreveport, La. Cloth. Pp. 182, with 
many illustrations. Price, $11.50. Warren H. 
Green, Ine., 10 South Brentwood Boulevard, 
St. Louis, Mo. 63105, 1971. 


This monograph covers the technique modal- 
ities of retroperitoneal gas insufflation, aortog- 
raphy, selective arteriography of the kidney 
and adjacent arterial vessels (lumbar, adrenal, 
subcostal, phrenic, gonadal, hepatic and sple- 
nic) with and without vasoconstrictor enhance- 
ment and, lastly, special emphasis on percuta- 
neous puncture, aspiration, and double contrast 
studies of renal cysts. Other longer chapters, 
besides the introduction, deal with renal tu. 
mors, renal cvstic disease and the co-existence 
of renal cysts and carcinoma. 

All of the illustrations come from the author's 
own material as do most of the tables (although 
a few of the latter are adapted from other con- 
tributors) and this 1s both a strength and limi- 
tation. It should be read critically and with an 
open mind by the resident or those who have 
limited daily exposure to the interpretation of 
roentgenologic studies of renal cysts and neo- 
plasm, since the experienced worker will ignore 
such statements as 5. . . invasion of the pyelo- 
calyceal system and amputation of calyces may 
occasionally occur with cysts." Table 1x is con- 
fusing to this reviewer, and there are variations 
between the text and the data presented in 
other tables. The bibhography is quite compre- 
hensive (through 1969); however, there are 
many bothersome editing errors to these refer- 
ences in the text. 

The author's attempt at staging of renal cell 
carcinoma on the basis of arteriographic and 
venographic criteria is commendable, but sub- 
ject to considerable inaccuracy in addition to its 
limited clinical usefulness. 

This monograph reflects an appropriate 
thrust of diagnostic radiology and reflects the 
author's long interest in the delineation of 
renal masses. It represents an effort to bring 
together scattered material in the literature 
and the author’s own experience under a single 
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cover. Although there 1s considerable repetition 
of some material throughout the text, the style 
of the book makes for easy reading, and the 
index ts easy to use. Ít represents a comprehen- 
sive review and is a valuable reference work in 
Its area. 

RicHanp C. Prister, M.D. ° 


lEsriCULAR Tumors. Edited by Douglas E. 
Johnson, M.D., Associate Professor (Urol- 
ogy) and Chief, Section of Urology, The Uni- 
versity of Texas M. D. Anderson Hospital 
and Tumor Institute, Houston, Texas. Cloth. 
Pp. 300, with 145 illustrations. Price, $20.00. 
Medical Examination Publishing Company, 
Inc., 65-36 Fresh Meadow Lane, Flushing, 
Ned: I1365. 1972. 


This review by 12 contributing authors from 
the University of Texas M. D. Anderson Hos- 
pital and Tumor Institute of Houston repre- 
senting each of the specialties that deal with 
testicular neoplasms (pathologist, urologist, 
diagnostic radiologist, chemotherapist and radi- 
ation therapist), suffers from the uneven na- 
ture of works generated by several authors, 

The chapter on pathology could have pre- 
sented more discussion of the British Classif- 
cation, but the presentation was provided for a 
clinically oriented overview, to paraphrase the 
author, and the problems of histogenesis were 
intentionally avoided. 

The second chapter on etiology is well writ- 
ten, but extremely brief for such a complex 
and contradictory subject. 

The third chapter is a complete and well 
written review of the epidemiologic data of the 
M. D. Anderson series of 469 testicular tumors. 

The chapters on clinical diagnosis, laboratory 
and radiologic Investigation are a concise dis- 
cussion easily recommended to house staff, 
students and the general medical community. 

The chapter on lymphangiography is a 
lengthy (one-third of the text pages), but 
needed review by the foremost student in the 
held. Particularly useful is Doctors Wallace 
and Jing’s discussion of diagnostic criteria and 
accuracy. 

Doctor Johnson’s chapter on surgical man- 
agement presents a clear, brief review of surgi- 
cal techniques and, together with the subse- 
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quent chapter on radiation therapy, sets forth 

the sensibly integrated approach to malignant 

disease usual at M. D. Anderson. Results are 
presented in considerable detail and are not 
surprising. 

The chapter on chemotherapy ts a good re- 
view of drugs utilized in testicular malignancies 
with enthusiasm, occasionally bordering on the 
overly optimistic— yet thought provoking. 

The book is completed by a chapter on tes- 
ticular tumors in children and 3 chapters on 
non-germinal, lymphomatous and metastatic 
tumors. 

The reference list is extensive, with nearly 
sso references. Unfortunate is the technical 
quality of the book. The variable type quality 
could be forgiven in the interests of economy, 
the photographic qualitv, especially of key 
roentgenograms, cannot. 

Jonn D. EarLe, M.D. 
BOOKS RECEIVED 

ANALYSIS OF RoENTGEN Signs IN GENERAL Rapt- 
orLoGv. In Three Volumes. By Isadore Meschan, 
M.A., M.D., Professor and Director of the Depart- 
ment of Radiology, Bowman Gray School of Medi- 
cine of Wake Forest University, Winston-Salem, 
N. Ca; Consultant, Walter Reed Army Hospital; 
Member, Committee on Radiology, National Re- 
search Council, National Academy of Sciences; 
with the assistance of R. M. F. Farrer-Meschan, 
M.B., B.S. (Melbourne, Australia), M.D., Clin- 
ical Assistant Professor, Department of Obstetrics 
and Gynecology and Associate in Radiology, Bow- 
man Gray School of Medicine of Wake Forest Uni- 
versity, Winston-Salem, N. C. Cloth. Volume r: 
Introduction/Skeletal System (Including Joints, 
Skull and Spine). Pp. 697, with 402 illustrations. 
Price, $25.00. Volume 2: Respiratory System/ 
Heart (Excluding Special Contrast Studies). Pp. 
£16, with 277 illustrations. Price, $20.00. Folume 
3: Abdomen /Urogenital Tracts/Alimentary Tract. 
Pp. 702, with 412 illustrations. Price, $25.00. 
Price of set of three volumes, $70.00. W. B. 
Saunders Company, West Washington Square, 
Philadelphia, Pa. 19105, 1973. 

Tumours or CHILDHOOD: 4 Ciinican Treatise. By 
I. G. Williams, M.B., B.S.dLond.), F.R,C.S.(Eng.), 
EER, D.M.R.E., Director, Radiotherapy De- 
partment, St. Bartholomew’s Hospital, London; 
Consultant Radiotherapist, The Hospital for Sick 
Children, Great Ormond Street, London, England. 
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Cloth. Pp. 169, with some illustrations. Price, 
$15.00. Appleton-Century-Crofts, 440 Park Ave- 
nue South, New York, N. Y. 10016, 1973. 

CysTOURETHROGRAPHY: A RADIOGRAPHIC ATLAS. By 
M. Hertz, Radiologist, Department of Diagnostic 
Radiology, The Tel-Aviv University Medical 
School, Shaim Sheba Medical Center, Tel-Hasho- 
mer, Israel. Cloth. Pp. 280, with many illustra- 
tions. Price, $41.00. American Elsevier Publishing 
Company, Inc., §2 Vanderbilt Avenue, New York, 
N.Yl.100F75. 1975. 

MkRcCER's ORTHOPAEDIC SURGERY. Seventh edition. 
By Robert B. Duthie, M.A.(Oxon.), Ch. M. (Edin.), 
F.R.C.S. (Edin. and Eng.), F.A.C.S., Nuffield Pro- 
fessor of Orthopaedic Surgery, Oxford University; 
Honorary Surgeon to the Nuffield Orthopaedic 
Centre and to the Accident Department, Radcliffe 
Infirmary, Oxford; Consultant Adviser in Ortho- 
paedic and Accident Surgery to the Department 
of Health and Social Security in England and 
Wales; Fellow of the British Orthopaedic Associa- 
tion; Member of the Société International d’Ortho- 
pédie et de Traumatologie; Member of the British 
Orthopaedic Research Society; Member of the 
British Society for Surgery of the Hand; Corre- 
sponding Member of the American Orthopaedic 
Association; Fellow of the Royal Society of Medi- 
cine; Late Professor and Chairman of Orthopaedic 
Surgery, University of Rochester School of Medi- 
cine and Dentistry and Orthopaedic Surgeon in 
Chief, Strong Memorial Hospital, Rochester, 
N. Y.; and Albert B. Ferguson, Jr., B.A., M.D., 
F.A.C,S., Silver Professor o? Orthopaedic Surgery, 
and Chairman, Department of Orthopaedic Sur- 
gery, Chief of Orthopaedic Surgery, University of 
Pittsburgh Medical Center Hospitals; Chief 
Orthopaedic Consultant, Veterans Hospital, Oak- 
land; Consultant to Mercy, St. Francis and St. 
Margaret’s Hospitals; Member American Board of 
Orthopaedic Surgery, American Orthopaedic As- 
sociation, American Academy of Orthopaedic Sur- 
gery and American College of Surgeons. Cloth. Pp. 
1,236, with some figures. Price, $77.50. Williams & 
Wilkins Company, Baltimore, Md. 21202, 1973. 

CONFERENCE ON PARTICLE ACCELERATORS IN RADI- 
ATION THERAPY, October 2-2, 1972. Held at the 
Los Alamos Scientific Laboratory of the Univer- 
sity of California, Los Alamos, New Mexico under 
the auspices of The American College of Radiol- 
ogy and The Interagency Panel on Medical Phys- 
ics. Paper. Pp. 158. Price, $3.00. National Techni- 
cal Information Service, U. S. Department of 
Commerce, 5285 Port Royal Road, Springfield, 
Va. 22151, 1973. 
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MEETINGS OF RADIOLOGICAL SOCIETIES* 


Unirep STATES OF AMERICA 

AMERICAN RogNTGEN Ray SocikeTY 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Hilton Hotel, San 
Francisco, Calif., September 24-27, 1974. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Felix N. Rutledge, M. D. Anderson Hos- 
pital and Tumor Institute, Houston, Texas 77025. Án. 
nual Meeting: Surfer Hotel, Maui, Hawaii, April 21-25, 
1974. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roches- 
ter, Minn. ssgor. Annual Meeting: Palmer House, Chi- 
cago, HL, November 25-30, 1973. 

AMERICAN CoLLEGE or RapioLoGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill. 60606. Annual meeting: Roosevelt 
Hotel, New Orleans, La., April 1-6, 1974. 

SECTION on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: Chicago, H, June 12-19, 1974. 

AMERICAN Boarp or RapioLocv 
Secretary, Dr. C. Allen Good. Correspondence should be 
directed to Kahler East, Rochester, Minn. £:901. 

Oral examinations will be held in the following cities 
during the next 2 years: Dallas, Tex., Dec. 3-7, 1973, 
Statler Hilton Hotel; New York, N. Y., June 10-14, 1974, 
New York Hilton Hotel; and Los Angeles, Calif., Dec. 
9-13, 1974, International Hotel. 

Written examinations are scheduled in 13 large cen. 
ters in Tune 1974. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1974 was September 30, 1973. 

AMERICAN Board or NuctEan Mepicrne, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
of Nuclear Medicine. 

The third examination is scheduled for Saturday, 
Sept. 21, 1974. Application forms and further informa. 
tion are available from the American Board of Nuclear 
Medicine, 305 E. sth St., New York, N. Y. 10017. The 
deadline for receipt of completed applications ts June 1 
1974. 

AMERICAN ASsocIATION OF PHYSICISTS iN MEDICINE 
Secretary, Kenneth D. Williams, M.S., Dept. Radiol., 
Washington Hospital Center, 110 Irving St, N.W., 
Washington, D. C. 20010. Annual Meeting: Jointly with 
RSNA, Palmer House, Chicago, Hl, Nov. 25-30, 1973. 

AMERICAN SOCIETY oF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Herman D. Suit, Radiation Medicine, 
Massachusetts General Hospital, Boston, Mass. o2114. 
Annual Meeting: Royal Sonesta, New Orleans, La., Oct. 
24-28, 1973. 

AMERICAN IxsriruTE or ULTRASOUND IN MEDICINE 
Secretary, John M, Reid, Ph.D., 556 18th Ave., Seattle, 
Wash. 98122. Annual Meeting: Ann Arbor, Mich., Oct. 
14-18, 1973. 

AMERICAN SOCIETY or NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 
901 Twenty-third St., N.W., Washington, D. C. 20037. 
Annual Meeting. 

THIRTEENTH INTERNATIONAL CoNcnEss or RapioLocy 
President-Elect, Dr. Juan Gómez López. Secretary Gen- 
eral, Dr. José Bonmati, Lagasca, 27 Madrid 1, España. 
Meeting: Madrid, Spain, Oct. 15-20, 1973. 
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InwreRNATIONAL Society or RADIOLOGY 
Hon. Secretary-Treasurer, Prof. Eric Samuel, Radiologist- 
in-Charge, The Royal Infirmary, Edinburgh EH3 9Y.W, 
Scotland. 

ELEVENTH Inrer-AMERICAN ConGress or RADIOLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colo. 80907. Meeting: Feb. 16-21, 1 976 
Secretary of Congress, Dr. Alberto Mejia, Apartado 
Aereo 53737, Bogota 2, Colombia. 

INTER-AMERICAN COLLEGE or RADIOLOGY 

President, Dr. Miguel Dao y Dao, Apartado Postal 
14215, Candelaria, Caracas, Venezuela, S.A. 
Secretary General, Dr. Rubén Merenfeld, Instituto 
Diagnóstico, Apartado Postal 14213, Candelaria, Cara. 
cas, Venezuela, S.A. Meeting: Bogotá, Colombia, Feb. 
16-21, 1975. 

THIRD CONGRESS OF THE EUROPEAN Association OF 
RADIOLOGY 
Meeting in June, 197: in Edinburgh, Scotland. 

SECOND ASIAN AND OCEANIAN Concress or RADIOLOGY 
Honorary Secretary, Dr. J. J, Martin, Box 80; F., G.P.O., 
Melbourne, 3001, Australia. 

Meeting In 1975. 

ALABAMA CuHaprer or ACR 
Seeretary-Treasurer, Dr. Lowry R. Young, Jr., 90% 
Madison St., Huntsville, Ala. 3:801. Meets time and 
place of Alabama State Medical Association. 

ALaskA RaAproLocicAt Socigrv, CHAPrER ACR 
Secretary Treasurer, Dr. Maurice J. Coyle, 3200 Provi. 
dence Ave., Anchorage, Alaska 99:04. 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary- Treasurer, Dr. Marc. S. Lapayowker, Depart 
ment of Radiology, Temple Univ. Hosp., 3401 N. St., 
Philadelphia, Pa. 19140. 

Arizona RapioLtogicaL Socrery, CHAPTER or ACR 
Secretary, Dr. Robert J. Johnson, 1603 N. Tucson Blvd., 
Tucson 8:716. Two regular meetings a year. Annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

Ark-La-Tex RapioLocica. Sociery 
Secretary, Dr. Erich K. Lang, Confederate Memoria! 
Medical Center, LSU School of Medicine, Shreveport, 
barrier. 

ARKANSAS CHAPTER or ACR 
Secretary-Treasurer, Dr. David H. Newbern, 4301 W 
Markham, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with and 
at the place of the State Medical Association. 

Association OF Universiry RADIOLOGISTS 
Secretary-Treasurer, Dr. Richard H. Greenspan, Dept. of 
Radiol., Yale University School of Medicine, 333 Cedar 
St., New Haven, Conn. o6s10, Twenty-second Annual 
Meeting, New York, N, Y., May 8—11,1974. Dr. Norman 
E. Chase is in charge of arrangements, New York Medi- 
cal Center, New York, N. Y. 10016. 

ATLANTA RatoLocican SOCIETY 
Secretary- Treasurer, Dr. Marshall Cantanzaro, Dept. of 
Radiol., Northside Hosp., Atlanta, Ga. 30342. Meets on 
four Thursday evenings during the academic vear at a 
time announced in early September of each year, at the 
Academy of Medicine, Atlanta, Ga., at 8:00 p.m. 

BAVARIAN-AMERICAN RapioLocic Society 
Secretary, Charles J. Masters, Maj. MC, Department of 
the Air Force, United States Air Force Hospital, Wies. 
baden (USAFE) APO New York og220. 

BrockLey RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Joseph H. Rosen, West Park 
Hospital, 3905 Ford Rd., Philadelphia, Pa. 19131. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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BLUEGRASS RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr, Eugene Slusher, Lexington 
Clinic, 1221 S. Broadway, Lexington, Ky. 40:04. The 
Society meets once each month during the school year. 

Bronx RabrioLocicAL Sociery, New York SrATE, CHap- 
TER ACR 
Secretary Treasurer, Dr. Leon J. Corbin, 1369 Rosendale 
Ave., Bronx, N. Y. 10472. Meets 4 times a year. 

Brooktyn RapioLocicAr Society 
Secretary- Treasurer, Dr. Giacomo Pantaleo, 69-13 Forest 
Ave., Brooklyn, N. Y. 11227. Meets first Thursday of 
each month, October through June. 

Burrato RADIOLOGICAL SOCIETY 

e Secretary, Dr. Ru-Kan Lin, 191 North St., Buffalo, N. Y. 
14201. Meets second Monday evening each month, Oc. 
tober to May inclusive, at University Club. 

CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets semian- 
nually in San Francisco and Los Angeles. 

CALIFORNIA RADIOLOGICAL Society, CALIFORNIA CHAPTER 
or ACR 
Secretary-Treasurer, Dr. John L. Gwinn, 4650 Sunset 
Blvd., Los Angeles, Calif. goo27. 

CaTAWwWBA VALLEY RapioLocicat Sociery 
Secretary, Dr. Walter Joe Jasumin, P.O. Box 265, 
Rutherford College, N. C. 28671. Meets the last Thurs. 
day of every month Holiday Inn, Morgantown, N. C. at 
7:30 P.M. 

CENTRAL New York RADIOLOGICAL Society 
Secretary Treasurer, Dr. John Sanborn, Radiology De- 
partment, Crouse-Irving Memorial Hosp., Irving Ave., 
Syracuse, N. Y. 13210. Meets first Monday each month 
October through May. 

CENTRAL Onto RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Tearle L. Meyer, 309 E, State 
St., Columbus, Ohio 4321:. Meets second Thursday in 
October, November, January, and March 15, and May 19 
at Fort Hayes Hotel, Columbus, Ohio. 

CreNTRAL Texas RapioLoGy SociErv 
Secretary- Treasurer, Dr. William H. Roush, Radiology 
Service, Veterans Administration Hosp., Temple, Tex. 
76s;o01. Meets the fourth Monday of each month at 
Ponderosa Hotel, Temple, Tex. at 7:00 P.M. 

Cuicaco RADIOLOGICAL SOCIETY, DIVISION or THE ILLINOIS 
Rapio.ocicaL Society, CHApreR or ACR 
Secretary-Treasurer, Dr. Raymond L. Del Fava, 3:5; 
Ridge Ave., Evanston, IH. 60202. Meets third Thursday 
of each month, October to April, except December, at the 
Bismark Hotel, Chicago, HL 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Alvin Segel, 3395 Scranton Rd., 
Cleveland, Ohio 44109. Meetings at 7:00 P.M. on fourth 
Monday of October, November, January, February, 
March and fifth Monday of April, 

Cotorapo RapioLocicAL SocigrY, CHAPTER or ACR 
Secretary, Dr. Jerome D. Sutherland, 3705 E. Colfax 
Ave., Denver, Colo. 80206, Meets third Friday of each 
month at Denver Athletic Club from September through 
May. 

Connecticur VaLLeY RADIOLOGIC SOCIETY 
Secretary, Dr. Gerald N. LaPierre, 759? Chestnut St., 
Springfield, Mass, 01107. Meets in April and October. 

Datias-Forr Worru RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lee Radford, 6011 Harry Hines, 
Suite goo, Dallas, Tex. 75235. Meets the 3rd Monday of 
every month at 6:30 P.M., at the Cibola Inn, Arlington, 
Tex. 

DerawARE CHAPTER or ACR 
Secretary, Dr. Seymour R, Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

East Bay RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Peter E. Kane, Children’s Hosp. 
Med. Ctr., Oakland, Calif. 94609. Meets first Thursday 
each month, Oct. through May, at University Club, 
Oakland, Calif, ° 
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East TENNESSEE RADIOLOGICAL Society 
Secretary-Treasurer, Dr, George H. Wood, 20; Medical 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

FLorpa RaprorocicAL Socigry, CuaPrER or ACR 
Secretary, Dr. Paul A. Mori, 800 Miami Rd., Jacksonville, 
Fla, 32207. Meets twice annually, in the spring with the 
annual State Society Meeting and in the fall. 

FLonibDA West Coast RAptioLocican Sociery 
Secretary- Treasurer, Dr. J, C. Hewitt, 1 Davis Blvd., 
Tampa, Fla. 33606. Meets in. January, March, May, 
July, September and November. 

GeorGia RApioLocicAL Sociery, CHAPTER or ACR 
Secretary, Dr. E. P. Rasmussen, Piedmont Prof. Bldg., 3: 
Collier Rd., N.W., Atlanta, Ga. 30309. 

GREATER Cincinnati RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave. Cincinnati, Ohio 45219. 

GREATER Kansas Crry RADIOLOGICAL SOCIETY 
President-Secretary, Dr. Menzie H. Brown, 1:5 5. 18th 
St., Kansas City, Kans. 66102. 

GREATER LovisviILLe RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 31; E. Broad. 
way, Louisville, Kv. 40202. Meets monthly. 

GREATER Miami RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Richard E, Litt, 6125 S. W. gist 
Se, Miami, Fla. 33135. Meets monthly, third Wednesday 
at 8:00 P.M. at various member hospitals, Miami, Fla. 

GREATER St. Louis Soctery or RADIOLOGISTS 
Secretary-Treasurer, John J. Lang, 507 Fairways Circle, 
St. Louis, Mo. 63141. 

Hawaii RApiotocicat Socigrv, Cuaprer or ACR 
Secretary -Preasurer, Dr. Robert L. May, Straub Clinic 
and Hosp., Honolulu, Hawaii 96815. Meets third Monday 
of each month at 7:30 P.M. 

Hearta Physics Society 
Secretary, Shirley D. Vickers, Catholic Medical Center of 
Brooklyn and Queens, 88-25 153rd St., Jamaica, N. Y. 
11432. Annual Meeting: Houston, Texas, June 16-20, 
1974. 

Houston RADIOLOGICAL SOCIETY 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
P.M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. 

Ipano Stare RapiorocicAL Socrery, CHAPTER or ACR 
Secretary- Treasurer, Dr. John H. Truksa, 1605 Park Ave., 
Nampa, Id. 836s1. Meets in the spring and fall. 

Iuurnots Rapro.ocicar Society, Ixe., CHAPTER or ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at King Drive, Chicago, Ill. 60616. Meets in the spring 
and fall. 

IupiANA Roentcen Socrery, Inc., Cuaprer or ACR 
Secretary, Dr. John R. Dehner, Reid Memorial Hosp., 
Richmond, Ind. 47374. 

Iowa RapiotocicaL Sociery, CHAPTER or ACR 
Secretary-Treasurer, Dr. John Huston, Jr., 1948 First 
Ave, N.E., Cedar Rapids, lowa $2402. Luncheon and 
business meeting during annual session of lowa State 
Medical Society, The scientific section is held in the 
autumn. 

Kansas RADIOLOGICAL Sociery, CHAPTER or ACR 
Secretary-Treasurer, Dr, Ralph H. Baehr, 310 Medical 
Arts Bldg., Topeka, Kan. 66604. Meets in spring with 
State Medical Society and in winter on call. 

Kentucky CHAPTER or ACR 
Secretary-Treasurer, Dr. Joseph G. Whelan, Jr., 1313 
St. Antony Place, Louisville, Ky. 40204. Meets in April 
and September. 

Kincs Country RADIOLOGICAL SOCIETY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N. Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 
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KNoxviLLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone Istanp RapioLoGicaL Society 
Secretary, Dr. Jerome Zwanger, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 

Los ANGELES RADIOLOGICAL Society 
Secretary, Dr. Calvin Wilhams, Valley Presbyterian 
Hosp., 1:107 Vanowen St, Van Nuys, Calif. 91401. 
Meets second Wednesday of month in September, No- 
vember, January, April and June at Los Angeles County 
Medical Association Building, Los Angeles, Calif. Mid. 
winter Radiological Conference. 

Lovisiaua Raptotocicat Socigrv, Cuaprer or ACR 
Secretary-Treasurer, Dr. Roger H. Tutton, 1:14 Jeffer- 
son Hwy., New Orleans, La. 70121. 

LovisiaNA-TExAs Gurr Coasr RADIOLOGICAL SOCIETY 
Secretary - Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701. 

Maine Rabiorocicar Socrery, CHaprer or ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Marv's General Hospital, Lewiston, 
Maine 04240. Meets in June, September, December and 
April. 

Mary Land RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. David S. O'Brien, Anne Arundel Hosp., 
Annapolis, Md. 21401. 

Massacnuusgrrs Raptovocicar Sociery, CHAPTER or ACR 
Secretary, Dr. Eh A. Etscovitz, 10 Stonewood Dr., 
Newton Centre, Mass, 021 <9. 

MewpHis ROENTGEN SOCIETY 
Secretary- Treasurer, Dr. Jerry C. Phillips, The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C, Chandler Bldg., 86s Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 
May at the University Club. 

Miami Vattey RADIOLOGICAL SOCIETY 
Secretary, Dr. Bert Must, 1.B.M. Bldg., Dayton, Ohio. 
Meets third Thursday of fall, winter and spring months 
at 7:30 PM. at Miami Valley Hospital, Dayton, Ohio. 

Micuican Rapiotocican Socigry, Cuaprer or ACR 
Secretary-Treasurer, Dr. George A. Kling, Harper Hos. 
pital, 382: Brush St., Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:30 P.M. 

MICHIGAN Society or TugnAPEUTIC RADIOLOGISTS 
Secretary- Treasurer, Dr. A. G. Fleurquin, Pontiac Gen. 
eral Hosp., Pontiac, Mich. 48033. Meets bi-monthly dur. 
ing the academic year. 

Mip-Hvpbsos RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, IN. Y. Meets 7:00 P.M., first Wednesday of each 
month, September to May. 

MiLwaukee Roentrcen Ray Society 
Secretary-Treasurer, Dr, Thomas C. Lipscomb, 1004 
North Tenth St., Milwaukee, Wis. 53233. Meets monthly 
on fourth Monday, October through May, at University 
Club. 

Minnesota Rapiotocican Socigrv, Cuaprer or ACR 
Secretary-Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
falo Rd., 5t. Paul, Minn. sstio. Meets twice annually, 
fall and winter. 

Mississippi Stare Raprotocicat Sociery, CHAPTER oF 
ACR 
Secretary-Treasurer, Dr. Edward L. Gieger, 969 Lake. 
land Dr., Jackson, Miss. 39216. Meets third Thursday, 
excluding summer months, at the Primos Northgate 
Rest., Jackson at 6:30 P.M. 

Missouni Rapiorocican Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, 510 S. Kingshighway, St. Louis, 
Mo. 63110. 
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Montana RabioLocicaL Society, Cuaprer or ACR 
Secretary, Dr. Dexter W. Johnson, Columbus Hosp., 
Great Falls, Mont. sggor. 

NEBRASKA Cuaprer or ACR 
Secretary-Treasurer, Dr. Howard L. Copas, 827 South 
131st St, Omaha, Neb. 68154. Meets third Wednesday 
of each month at 6 p.m. in Omaha or Lincoln. 

NEVADA RapioLocicaL Socirery, Cuaprer or ACR 
Secretary, Dr. Charles F. Veverka, Carson Tahoe Hosp., 
Carson City, Nev. 89701. 

New Encianp RokNTGEN Rav SOCIETY 
Secretary, Dr. N. Thorne Griscom, Children’s Hosp, 
300 Longwood Ave., Boston, Mass. o211<. Meets the 
third Friday of each month, October through April, 
excluding December, at The Longwood Towers, 20 
Chapel Street, Brookline, Mass., at 3:00 p.m. Annual 
Meeting: May 10, 1974. 

New ENGLAND Society rog RaptaTioN ONcoroGv 
Secretary, Dr. C. C. Wang, Mass, Gen. Hosp., Boston, 
Mass. o2114. 

New Hampsuire RogNTGEN Ray Sociery, CHAPTER or 
ACR 
Secretary-Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp.. Claremont, N. H. 03743. Meets four to six 
times yearly, 

New Mexico Sociery or Rapiorocisrs, CHAPTER OF ACR 
Secretary, Dr. Carole R. Simmons, Dept. of Radiol., Pres. 
byterian Hospital Center, Albuquerque, N. M. 87106. 
Four meetings annually, three held in Albuquerque, 
N. M., and one held at time and place of New Mexico 
State Medical Society annual meeting. 

New OntLEANS RapioLocicaL Society, Ine, 
Secretary-Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, La. 700:3. Meets bimonthly at local restaurants 
selected by the President. 

New York Roenrcen Society 
Secretary-Treasurer, Dr. Howard R. Gould, 153 West 
ri th Street, New York, N. Y. 10011, Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 4:30 P.M. Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y., Apr. 25-27, 1974. Further in- 
formation may be obtained from Dr. Albert A. Dunn, 
Roosevelt Hosp., New York, N, Y. 10019. 

New York Srare CuaprER or ACR 
Secretary Treasurer, Dr. John J. Magovern, 74 N. Village 
Ave., Rockville Centre, N. Y, 11570. 

NonTH CangoLiNA Cuaprer or ACR 
Secretary- Treasurer, Dr. Ernest B. Spangler, Wesley Long 
Hosp., Greensboro, N. C. 27402. Meets twice a year. The 
Spring Meeting is held at the time of the meeting of the 
North Carolina Medical Society. The Fall Meetingis held 
in Novemberat the Mid Pines Club, Southern Pines, N.C. 

NogTH Dakota RabioLocicAL Sociery, CHAPTER or ACR 
Secretary, Dr. Marshall Landa, 1702 S. University Dr., 
Fargo, N. D. ¢8102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

NogTH Fiortpa Raptotocicat Socrery 
Secretary, Dr. David F. Bew, University Hospital of 
Jacksonville, 655 W. Eighth Street, P.O. Box 27:1, 
Jacksonville, Fla. 32203. Meets quarterly in March, 
June, September and December. 

NORTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Theodore J. Brickner, Jr., :919 
S. Gary Place, Tulsa, Okla. 74110. 

NORTHEASTERN New Yorn RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert C. Friedman, 325 Presidential Way, 
Guilderland, N. Y. 12085, Meets in Albanv area on third 
Wednesday of October, November, March, April, and 
May. 

NORTHERN CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets quarterly. 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Mark D. Reiss, 2100 Rockwood Dr., 
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Sacramento, Calif. 95825, Meets on the fourth Monday 
of Sept., Nov., Jan., March and May at the Mansion 
Inn, Sacramento, Calif. 

NORTHWESTERN NEW Yonk RADIOLOGICAL SOCIETY 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y. 12801. 

NonTHWESTERN Onto RaDIOLOGICAL SocigTY 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Depart- 
ment of Radiology, Toledo, Ohio. 

Onto Srare RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Tearle L. Meyer, 309 E. State St., Colum- 
bus, Ohio 43215. 

OKLAHOMA STATE RADIOLOGICAL SOCIETY, CHAPTER OF 

e ACR 
Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla. 74401. Meets in January, May and October. 

OnANGE County RADIOLOGICAL Society 
Secretary, Dr. Marvin A. Rawitch, 600 E. Washington, 
Santa Ana, Calif. 92701. Meets on fourth Tuesday of the 
month, excluding June, July, August, and December, at 
Orange County Medical Association Bldg., Orange, Calif. 

OnEGON STATE RapioLocicaL Sociery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Robert E. Craven, P.O. Box 

2642, Portland, Ore. 97212. Meets on second Wednesday 
of month, October through April, at the University Club, 
Portland, Ore. 

OnLEANS PARISH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric NortHwest RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Betty ]. Wood, Dept. of Radiol., 
Vancouver General Hosp., Vancouver 9, B. C., Canada. 
Annual Meeting: Washington Plaza Hotel, Seattle, 
Wash., May 10-12, 1974. 

PENNSYLVANIA RaproLocicalL Socigrv, CHAPTER or ACR 
Secretary, Dr. Robert B. Funch, Germantown Hosp., 
Philadelphia, Pa. 19144. 

PHILADELPHIA RoENTGEN Ray Society 
Secretary, Dr. Howard M, Pollack, Department of Radi- 
ology, Episcopal Hospital, Philadelphia, Pa. 19125. 
Meets first Thursday of each month at 5 P.M., from Octo- 
ber to May in Thompson Hall, College of Physicians. 

PrrrssunGH RoENTGEN Society 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital, 
:230 Centre Ave., Pittsburgh, Pa. 15232. Meets second 
Wednesday of month, September through May, at the 
Pittsburgh Athletic Association. 

Rapration RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. International Congress 
of Radiation Research, Seattle, Wash., July 14-20, 1974. 

RaprioLocicAL Socigrv or CONNECTICUT, INe., CHAPTER 
or ACR 
Secretary Treasurer, Dr. Mehdi 5. Eslami, 1589 W. Main 
St., Waterbury, Conn. 06708. 

RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Secretary-Treasurer, Dr. Alvin Nathan, c/o Academy of 
Medicine, 320 Broadway, Cincinnati, Ohio 4:202, Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

RapioLocical Society or New Jersey, CHAPTER or ACR 
Secretary, Dr, Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

RapioLocicAL Socrery or RHODE ISLAND, CHAPTER OF 
ACR 
Secretary- Treasurer, Dr. Daniel J. Alves, Rhode Island 
Hosp., Providence, R. I. 02902. 

RADIOLOGICAL SOCIETY or SOUTHERN CALIFORNIA 
Secretary- Treasurer, Dr. Marshall Rowen, Dept. Radiol., 
St. Joseph Hosp, 1100 Stewart Dr., Orange, Calif. 
92668. Meets three times a year, usually October, Febru- 
ary and May. 
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RADIOLOGICAL SOCIETY OF THE STATE OF New York 
Secretary- Treasurer, Dr. John W. Colgan, 273 Holly wood 
Ave., Roehester, N. Y. 14618. 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles E. Carter, 121 Sotoyome St, 
Santa Rosa, Calif. 95405. Meets second Monday every 
other month, 

Ricumonp County RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald P. King, 218 Gun Club Rd., Rich- 
mond, Va. 23221. Meets first Thursday of each month at 
various hospitals. 

Rocuester Roentcen Ray Sociery, Rocuesrer, N. Y. 
Secretary-Treasurer, Dr.Kenneth E, Robinson, 1441 East 
Ave., Rochester, N., Y. 14610. Quarterly meetings on the 
call of the President, at the Rochester Academy of 
Medicine. 

Rocky Mountain RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave., Denver, Colo, 80220. Annual meeting: 
Brown Palace Hotei, Denver, Colo., Aug. 22-24, 1974. 

San Antonro-Civitian Miirrary RADIOLOGICAL SOCIETY 
Secretary, Dr. James R. Stewart, Oak Hills Medical Ctr., 
San Antonio, Tex. 78209. Meets third Wednesday of 
each month at Fort Sam Houston Officers Club at 
6:30 PM. 

San Diego RapioLoGicaL SOCIETY 
President, Dr. Leland E. Kellerhouse, 2466 First Ave., 
San Diego, Calif. 92101. Meets the first Monday of each 
month at the University Club. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary-Treasurer. Dr. Charles A. Gooding, Univ. of 
Calif. Med. Ctr., San Francisco, Calif, 94122. 

Section on RADIOLOGY, CALIFORNIA MEDICAL AssociaTION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Section on Rapro.ocy, MEDICAL Sociery or THE Dis- 
TRICT OF COLUMBIA 
Secretary Treasurer, Dr. Albert M. Zelna, 21 Masters St., 
Potomac, Md. 208:4. Meets at Medical Society Library, 
third Wednesday of January, March, May and October 
at 8200 P.M. 

Section or Raprotocy, NATIONAL MEDICAL ASSOCIATION 
Chairman, Dr. Henry W. Wiggins, Jr., Mercy Hosp., 
2:37 South Prairie Ave., Chicago, Ill. 60616. Annual 
Meeting. 

Secrion on RADIOLOGY, SOUTHERN MEDICAL Association 
Secretary, Dr. Mario A. Calonje, 1 £14 Jefferson Highway, 
New Orleans, La. 70121. Annual Meeting. 


; 


SEcrION on RapioLocv, Texas MEDICAL ASSOCIATION 
Secretary, Dr, George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SuHreveporr RapriorocicA, CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M.. 
September to May inclusive. 

Society ror PepiaTric RADIOLOGY 
Secretary-Treasurer, Dr. John P. Dorst, 601 N. Broad- 
way, Baltimore, Md. 21205. Annual meeting: Hilton 
Hotel, San Francisco, Calif., September 22-23, 1974. 

SOCIETY OF GASTROINTESTINAL RADIOLOGISTS 
Secretary-Treasurer, Dr. Wm, B. Seaman, The Presby- 
terian Hospital, Columbia-Presbyterian Medical Center, 
622 W. 168th St., New York, N. Y. 10032. 

Society or Nuc LEAR MEDICINE 
Secretary, Dr. E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63110. Administrative Officer, Mrs. Margaret Glos, 
211 E. 43rd St., New York, N. Y. 10017. 21st Annual 
Meeting: Town and Country Hotel, San Diego, Calif., 
June 11-14, 1974. 

Sovru Bay RADIOLOGICAL SOCIETY 
Secretary, Dr. Virgil H. Voss, 900 Kiely Blvd., Santa 
Clara, Calif. gsoc1. Meets the 2nd Monday of each 
month at the Santa Clara County Medical Association 
Bldg., 700 Empey Way, San Jose, Calif. 


SourH CAROLINA RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

SoutH Coast RabioLocicAL Society 
dedic reasurer, Dr. James T. McClintock, P.O. Box 
857, Santa Barbara, Calif. 93102. Meets fourth Monday 
of the month, Oct. through May. 

Sourn Dakota RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. M. F, Petereit, 2416 S. Phillips, Sioux 
Falls, 5. D. s710s. Meets in spring with State Medical 
Society and in fall, 

SOUTHERN CALIFORNIA RADIATION THERAPY Society 
Secr (ie Treasurer, Dr. Duane L Gillum, t<o W. Pueblo 
St., Santa Barbara, Calif. 93105, Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary- Treasurer, Dr. Marshall Eskridge, Mobile In. 
firmary, P.O. Box 7:44, Mobile, Ala. 36607. 

SourHWEsTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904. Chelsea, El Paso, Tex. 
Meets last Monday of each month at 6:30 p.m. in the 
Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL Socigrv, CHAPTER of ACR 
Secretary-Treasurer, Dr. Charles W. Kimsey, 311 Medi. 
cal Arts Bldg., Chattanooga, Tenn. 57402. Meets an- 
nually at the time and place of the Tennessee State Med. 
ical Association meeting. 

Texas Strate RapioLoGicaL Socigrv, CHuarrER or ACR 
Secretary, Dr. Francis E, O'Neil, 1128 Nix Prof. Bldg., 
San Antonio, Tex. 78206, Annual MU La Mansion 
Hotel, San Antonio, Tex., March 21-23, 1974. 

Tur FLEISCHNER SOCIETY 
President, Dr. Robert G. Fraser, 1555 
Montreal 109, P.Q., Canada, 


Summerhill Ave., 


First European. Course in Chest Radiology at the 
Roval College of Surgeons, London, W.C.i, May 


20723, 197 
Hon. Se cretary, 
London, S.E.1. 

TarSrarE RADIOLOGICAL SOCIETY 
Secretary, Dr, John H. Marchand, Jr., Methodist Hos- 
pital, Henderson, Ky. Meets third Wednesday of Oct., 
Jan., March and May, 8:00 p.m., Elks Club in Evans- 
ville, Ind. 

Upper Peninsuca Rabtorocican Sociery 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets quar- 
terly. 

Urau Srare RADIOLOGICAL Sociery, CHAPTER OF Pm 
Secretary -Ireasurer, Dr. Don H. Nichols gans. 
East, Murray, U tah 84107. Meets fourth Wedne aaa In 
January, March, May, September and November at 
Holy Cross Hospital. 

Vermont RADIOLOGICAL Sociery, CHAPTER or ACR 
Secretary, Dr. J. Lorimer Holm, R.R. £3, Barre, Vt. os641. 

VinGINIA CHAPTER or ACR 
Secretary-Treasurer, Dr. Charles P. Winkler, 8952 Bell. 
fonte Rd, Richmond, Va. 25239. 

WASHINGTON, D. c. , CHAPTER or ACR 
Secretary- Treasurer, Dr. Albert M, Zelna, 21 Masters St., 
Potomac, Md. 20824. 

WASHINGTON SraTE RADIOLOGICAL SOCIETY, CHAPTER OF 
ACR 
Secretary Treasurer, Dr. John N. Roehr, 1011 Medical 
Dental Bldg., Seattle, Wash. 98101. 

West Vircinta RADIOLOGICAL SOCIET v, CHAPTER or ACR 
Secretary- Treasurer, Dr. Andrew W. Goodwin, II, 200 
Med. Arts Bidg., Charleston, W. Va. 2:301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society, other meetings arranged by program 
committee, 

WestcHEster County RADIOLOGICAL SOCIETY 
Secretary, Dr. Isaiah. J. Seligman, 16 Guion PL, New 
Rochelle, N. Y. 10801. Meets on second Tuesday of 
October, December, February and May. 
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Wisconsin Rapiotocicat Socigry, CHAPTER or ACR 
Secretary-Treasurer, Dr, Marvin L. Hinke, 630 S. Central 
Ave., Marshfield, Wis. 54449. Meets twice a year, May 
and September. 

Wisconsin Society or THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Alvin Greenberg, Radiother. Ctr., Univ. 
Hospitals, Madison, Wisc. s3706. Meets quarterly. 

Wyoming RADIOLOGICAL Society, CHAPTER oF ACK 
Secretary, Dr. Ross J. Collie, Box 96, Lander, Wyo. 8252 
Meets in fall with State Medical Society and in spring 
on call of President. 


Mexico, Puerto Rico AND CENTRAL AMERICA 


ASOcIACION COSTARRICENSE DE RADIOLOGÍA e 
Secretary, Dr. Francisco Miranbell S., Apartado 3352, 
San José, Costa Rica. Bu Central Americar 
Congress of Radiology, San José, Costa Rica, Dec. 
478, 1973. 

ASOCIACIÓN DE Rapidtocos pe CENTRO AMERICA Y 
PanaMA, Comprising: Guatemala, El Salvador, Hon. 
duras, Nicaragua, Costa Rica and Panama 
Secretary- r eral, Dr. Francisco Miranbell Solis, Apar- 

tado 3352, San José, Costa Rica, Central America, Meets 
annually in a rotating manner in the six countries, 

ASOCIACION PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, De, R. B. Diaz Bonnet, Suite 504, Professional 
Bidg., Santurce, Puerto Rico. 

SOCIEDAD DE RADIOLOGÍA DE SALVADOR 
Secretary, Dr. Carlos Meijia, sa Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9°. Calle A 0-05, Zona 1, 
Guatemala. 

SociEgpAD MEXICANA DE RApioLOGÍA, A.C, 

Coahuila No. 35, México 7, D.F., México. 
Secretary-General, Dr. Jorge Cano Coqui. Meets first 
Monday of each month, 

SocigDAD RaApi0LÓGICA PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323, 
Panamá, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

SociE&DAD RapiotócicA DE Puerto Rico 
Secretary, Dr. Heriberto Pagan Sáez, Box 9387, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 P.M. at the Puerto Rico Medical Association Bldg. 
in San Juan. 


BRITISH COMMONWEALTH OF NATIONS 


ASSOCIATION or RADIOLOGISTS OF THE PROVINCE or 
QUEBEC 
121 Boul. Taschereau, Greenfield Park, P. Q., Canada. 
Meets four times a year. 

Bnarrisai Instirure OF RADIOLOGY 
Honorary Secretaries, D. H, Traspnell, 
Welbeck St, London, WiM/7PG, 
General Mecting: May 15-18, 1974. 

CANADIAN ASSOCIATION OF PHYSICISTS, Division or MED- 
ICAL AND Biorocicar Puysics 
Honorary Secretary- Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. 

CANADIAN ASSOCIATION or RADIOLOGISTS 
Honorary Secretary, Dr. Ross O. Hill, 1555 Summerhill 
Ave., Montreal 169, Que., Canada. Thirty- seventh An. 
nual Meeting, Regency Hyatt House, Vancouver, B. C., 
April 21-26, 1974. 

EDMONTON AND District RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada. 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

Facurty or Rapio.ocisrs 
Honorary Secretary, Robert Morrison, Lincolns Inn 
Fields, London WC2A < ;PN, England. Annual General 
Meeting: May 1:218, 1974. 
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MoNTREAL RADIOLOGICAL Srupv CLUB 
Secretary, Dr. W. Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 

Secrion or RapbiorLocv or THE Roya. Society or MEDI- 
CINE (CONFINED TO MEDICAL MEMBERS) 

Meets third Friday each month at 8:15 p.m. at the Royal 
Society of Medicine, 1 Wimpole St, London, W. 1 
M8AE, 1 England. 

SociÉrTÉ CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary -General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P. Q., Canada. Meets every third Tuesday 
from October to April. 

éur Hosprrar Puysicists’ ASSOCIATION 
Honorary Secretary, J. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, Wi- 
thington, Manchester M20 gBX, England. 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Önt., Canada. Meets second Monday of 
each month, September through May. 

Tue RoYAL AUSTRALASIAN COLLEGE or RADIOLOGISTS 
Honorary Secretary, Dr. T. P. Loneragan, 4: Macquarie 
St., Sydney, N.S.W. 2000, Australia. 


SOUTH AMERICA 


Corfcio BrasiLeiro DE RADIOLOGIA 
Secretary-General, Dr. Lauro de Abreu Coutinho, Caixa 
Postal 1984, São Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SOCIEDADES DE HRaAbiOLOGÍA 
Branches of the Federation are: Sociedad de Radiólogos 
de la Provincia de Córdoba; Sociedad Argentina de Ra- 
diología; Asociación Argentina de Radiología; Sociedad 
de Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiologia y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Saltefia de Radiologia y Medicina 
Nuclear; Sociedad de Radiologia de Tucumán; Sociedad 
de Radiologia del Nordeste Argentino; Sociedad de Ra. 
diología de La Plata; and Sociedad de Radiología de San 
Juan. 

Secretary-General- Treasurer, Dr. Roberto Habichayn, Av. 
Colón 657, Córdoba, Argentina, 

SOCIEDAD ARGENTINA DE RADIOLOGÍA 
Secretary-General, Dr. Tomás J. Gutiérrez E, Santa Fé 
1171, Buenos Aires, Argentina. Meets first Wednesday 
evening, April through December. 

SociEDAD BoLiviana pg RADIOLOGÍA 
Secretary, Dr. Tavier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1632, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December, 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil, Meets monthly on 
second W ednesday at 9:00 P.M. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SOCIEDAD CHILENA DE RADIOLOGÍA 
Secretary, Dr. Manuel Neira, Casilla 13426, Santiago, 
Chile. Meets first Friday of each mont}? at Av. Santa 
María 1810 at 7:00 P.M. 

SOCIEDAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Gustavo Sánchez | Sánchez, 
Bogotá, Colombia. Meets last Thursday of each month. 

SociEDAD ECUATORIANA DE RapioLocíA 
Secretary, Dr. Carlos Palau Jimenez, Casilla £469, Guaya- 
quil, Ecuador. 

Socig£DAD PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Hugo Volpe Rios, 15 de Agosto 322, 
Asunción, Paraguay. 

SocigDAD PERUANA DE RADIOLOGIA 
Secretary-General, Dra. Ladis Delpino, Av. General 
Santa Cruz No. 315, Miraflores, Lima, Perú, Casilla 
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Correo, 2306, Lima, Peri. Meets monthly except during 
January, February, and March. 

Socrepap DE RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
quilla, Colombia, Society meets monthly at the Instituto 
de Radiologí ia. 

Sociepap DE RADIOLOGÍA DEL NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca 
s61, Corrientes, Argentina. 

SocrEDAD DE RapioLoGta pe La PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle so No. 374, La 
Plata, Argentina. 

SocieDAD pE RADIOLOGÍA, 
MÉDICA DEL URUGUAY 
Secretary-General, Dr. Manuel Gonzáles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SOCIEDAD DE ROENTGENOLOGÍA Y MEDICINA NUCLEAR DE 
LA PROVINCIA DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Gri. 
Paz. 151, Córdoba, Argentina. 

SociEDAD DE RaApioLocía, RApioTERAPÉUTICA Y MEDICINA 
NUCLEAR, DE ROSARIO 
Secretary- General, Dr, Federico Frágola, Santa Fe 1798, 
Rosario, Argentina. 

SOCIEDAD SALTENA DE Rapriorocía v MEDICINA NUCLEAR 
Secretary, Dr. Julio Luis Baldi, Av. Sarmiento 536, Salta, 
Argentina, 

SociEDAD VENEZOLANA DE Rapiotocia v Mepicina Nu. 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9213, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CaNcEROLOGÍA Y Ffsica 


CONTINENTAL EUROPE 


OsTERREICHISCHE RÓNTGEN-GESELLSCHAFT 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannengasse 10, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 

Soci£rE RovaLE BELGE pg RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

Sociére EUROPÉENNE DE Raprotocie PÉDIATRIQUE 
Secretary, Dr. J. Jääskeläinen, The Children's Hospital, 
Stenbäckinkatu z1, SE-co2zgo Helsinki 29, Finland. 
Annual Meeting: May 29-June 1 | 1974, Helsinki. 
Permanent. Secretary, Clément F auré, Hópital des En- 
fants Malades, 149, rue de Sèvres, 7; Paris roe, France. 

Société FRANÇAISE DE RADIOLOGIE MÉDICALE, MÉDECINE 
NUCLÉAIRE ET ELECTROLOGIE, and its branches: Soci- 
ETE pu Sup.Ovuzrsr, ru LITTORAL MÉDITERRANÉEN, DU 
Centre ET LYONNAIS, DU NORD, DE L'OUEST, DE v'Esr, 
DU Massir CENTRAL, D'OUTRE-MER er D'ETRANGER. 
Parent Society meets ‘third Monday of each month, ex- 
cept during July, August and QAAE NE rue de Seine 
12, Paris, France. 

Secretary-General, Dr. Ch. Proux, 9 rue Daru, Paris 
7:008, France. 

SociÉvrÉ FRANCAISE DE NEURORADIOLOGIE 
Secretary-General, Professeur agr. R. Djindjian 16, rue 
de l'Université 75, Paris 7°, France. Annual meeting: 
Salpetriére, Paris, Dec. 1, 1973. 

ČESKOSLOVENSKÁ RADIOLOGICKÁ SPOLEČNOST 
Secretary, Associate Professor Jaromir Kolář, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DEUTSCHE RÖNTGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommhold, Di- 


ae 


rector of Medizinisches Strahleninstitut der Universitat 
Tübingen, Róntgenweg 11, 7400 Tübingen, Germany. 

SociETÀ lvatiaNA pi Rapiotocia Mepica E MEDICINA 
NUCLEARE 
Administrative Secretary, Prof. E. Conte, Ospedale 
Mauriziano, 10128 Torino, Italy. Meets annually. 

Societas RApioLocicA Danica 
Secretary, Dr. Bent Langenfeldt, Tretommervej 20a, DK. 
8240 Risskov, Denmark. 

NEDERLANDSE VERENIGING Voor RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. E. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvágen s C., Finland. Annual 
Meeting in Uppsala, Sweden in June 1974. 

Sociepap EspaNota pe RapioLocía y ErLEcrROLOGÍA 
Meénicas v pe MEDICINA NUCLEAR 
secretary, Dr. José Bonmati, Villanueva, 11, Madrid 1, 
Espafia. Meets every second Friday of each month, Oct. 
to Tune, inclusive, in Madrid. 

SociepabE Porrucuesa pe Rapiotocia E MEDICINA 
NUCLEAR 
Secretary-General, Dr. Luis Aires de Sousa, Av. Elias 
Garcia, 123- 1, Esg.-Lisboa i-Portugal. 

SCHWEIZERISCHE VEREINIGUNG rür RapioLociz, Nu- 
KLEARMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION 
SUISSE DE RADIOLOGIE, MÉDECINE NUCLÉAIRE ET DE 
RADIOBIOLOGIE) 

Secretary, Dr. med. Gustav Schoch, Bethesdaspital, Gel. 
lerstrasse 144, 4000 Basel, Switzerland. 


ASIA 


Inpian RADIOLOGICAL ASSOCIATION | 
Secretary, Dr. L. R. Parthasarathy, 44 Constable Road, 
Madras—23, India. 
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INDONESIAN RADIOLOGICAL SOCIETY 
Secretary, Dr, Gani lljas Sasmitaatmadja, Radiology 
Dep., Faculty of Medicine, University of Indonesia, 
Salemba 6, Jakarta, Indonesia. 

Iranian RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Saturday 
of each month. 

IsnagL RADIOLOGICAL SOCIETY 
President, Dr. 1, Izkovitch, 2 Wingate Ave., Beit Harofe, 
Haifa, Israel, 

Japanese AMERICAN RapioLocical Society 
Secretary, Thomas J. Imray, Maj. MC, Chief, Radiol. 
Dep, US Army Hosp., Camp Zana, Japan, APO Sam 
Francisco, Calif. 96343. Meets 3rd Thursday, monthly at 
various locations in Tokyo. 

PHILIPPINE COLLEGE or RADIOLOGY 
Secretary- Treasurer, Dr. Eduardo V. Nievera, Box 1284 
Commercial Center, Makati, Rizal D-708, Philippines. 
Meets every second Thursday of the month. 

RADIOLOGICAL Society OF THAILAND 
Secretary, Prof. Rojana Suvansuthi, M.D., Ph.D., 
Depart. of Rad., Sirizaj Hospital, Faculty of Medicine, 
Mahidol University, Bangkok 7, Thailand. 


AFRICA 


Association or RapioLoGisTs OF West AFRICA 
Honorary Secretary, C. A, Beetlestone, M.B., B.S., 
D.M.R.D., Dept. Radiol, University College Hosp., 
Ibadan, Nigeria. Twelfth Annual Conference in Mon- 
rovia, Liberia, Febr. 22-24, 1974. 

RADIOLOGICAL SOCIETY OF SOUTH ÁFRICA 
Secretary, Dr. B. Rosenberg, P.O. Box 3200, Johannes. 
burg, South Africa. 

SOUTH AFRICAN IuTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 
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tions with diverse incidence rates of colon 
CANCE TDI" 

Hickey, M. C. ef al: Radiology of the lesser 
v RP" 

Berkman, M. et al.: Hemorrhagic necrosis of 
the digestive tract and cardiopathy: $ obser- 
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Doremieux, D. J. ef al: Fourteen cases of 
filarial chyluria observed at the Île de la 
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Serres, J. J. eż al: Lymphographic study of 
filarial chyluria: revue of the literature in 
reporting 8 cases. ...........20005 e... 


SKELETAL SYSTEM 


Cotumparo, G., and Rusconi, U. Aseptic 
osteonecrosis of the head of the femur. ..... 
MiLLeR, R. ef al: Quantitative correlations in 
degenerative arthritis of the knee... ....... 
Bowerman, J. W., and MUHLETALER, C. 
Arthrography of rheumatoid synovial cysts 
of the knee and wrist....0.0.......0..... 


INDEX TO ABSTRACTS 


ScHLENKER, J. D. et al: Calcinosis circum- 
scripta of the hand in scleroderma........ 
GLYNN, J. J, and Licutensrery, L. Osteoid- 
osteoma with multicentric nidus: a report of 


Vigtp, J. H., and Krac, D. O. Congenital con- 
stricting bands and congenital amputation 


Casey, B. M. ef al: Vhoracolumbar neural 
arch fractures: evaluation by hypocycloidal 
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ROENTGEN DIAGNOSIS 
Heap : 
Fisu, Marugws B., Barnes, BARBARA, and 


Poitycove, Myron. Cranial scintiphoto- 
graphic blood How defects in arteriographi- 
cally proven cerebral vascular disease. FT. Nu- 
clear Aled, Aug., 1973, 74, 558-564. (Ad- 
dress: Dr. Mathews B. Fish, Clinical Labora- 
tories Building 100, Room 163, San Fran- 
cisco, Calif. 94110.) 


Static radionuclide imaging has been used to study 
cerebral vascular disease (CVD) and the initial ap- 
plications were concerned with the focal alterations 
of the blood brain barrier (BBB) due to cerebral in- 
farction, The majority of patients with CVD are 
without acute infarction, but may have significant 
changes in cerebral circulation which are not mani- 
fested by conventional static scintigraphy. 

Rapid sequential cranial scintigraphy after intra- 
venous bolus injection of Tc??" has permitted imag- 
ing of cranial vascular filling and regional perfusion. 

The authors studied the accuracy and sensitivity 
of this dynamic approach by correlating the results 
with the clinical status and arteriographic determi- 
nation of sites and degrees of stenosis and occlusion 
in 84 patients with angiographically proven CVD. 
The patients were divided into 3 groups: (1) asymp- 
tomatic and transient ischemic attacks; (2) acute and 
subacute strokes; and (1) chronic completed strokes. 
Abnormalitv of the sci intiphotographic study was 
noted in ¢3 per cent of Group 1, 93 per cent of Group 
2, and 7$ per cent of Group 3 patients. The abnor- 
malities were divided into extracranial vascular dis- 
ease and intracranial vascular disease. Of those with 
isotopic abnormalities, all but 1 patient showed blood 
flow abnormality. Most patients in Group 1 were 
without BBB defects and only one-half of Group 2 
and one-third of Group 3 patients had BBB defects. 

Correlation ot blood flow studies with specific ar- 
terniographic findings revealed isotopic abnormalities 
in 68 per cent of the patients with extracranial vas- 
cular disease and in 85 per cent of patients with 
intracranial disease. BBB defects occurred in 25 per 
cent of patients with extracranial involvement and 
in 44 per cent of patients with intracranial involve- 
ment. 

The over-all diagnostic accuracy of 7$ per cent 
includes over one-half of the patients who were not 
in the acute or subacute phase. The diagnostic ac- 
curacy was reduced from 75 to 32 per cent, if only 
the conventional BBB studies were used.-- Charles 
W. Coofev, M.D. 


NECK AND CHEST 
Briccs, V. A., Rairrv, B. J., and Lokwic, K. 
The chest roentgenogram in babies of 1,000 
grams or less. 7. Canad. A. 125r E 
June, 1973, 24, 119-125. (From: Department 
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of Radiology, The Hospital for Sick Chil- 
dren, Toronto, Ontario, Canada.) 


The authors examined the roentgenograms Or se 
children who weighed under 1,000 grams in the pre- 
mature age group in an effort to see if there were any 
differing patterns from those of more mature infants 
and if these patterns changed following treatment. 
Most of the chest roentgenograms were made within 
$-6 hours after birth in the supine position. with 
portable unit at 40 inches. Autopsy findings were ob. 
tained on 32 of 24 of the infants who died, and wei 
correlated with the roentgenographic appearance of 
the chest. 

Twelve of the babies had normal chest roentgeno- 
grams. There were 4 main pathologic roentgeno- 
graphic patterns: (1) 17 children had a cystic bubbly 
pattern and oxygen had been administered for a 
longer time period to the babies showing this pattern. 
Ten of these children died and autopsies revealed 
patchy focal atelectasis and some hyaline membrane 
formation with marked overdistention of the bron- 
chioles; (2) chest roentgenograms that showed total 
opacity, all patients died and many had high con- 
centration oxygen. All of the patients who were au- 
topsied had respiratory distress syndrome with 
marked hyaline membrane involvement, and pul. 
monary hemorrhage and atelectasis were present in 
about half of all of these patients: (3) the basal 
opaque group comprised 17 patients of whom 3 sur- 
vived, and all of the autopsied patients in this group 
had atelectasis, but no hyaline membranes were 
found; and (4) the fourth group comprised 6 patients, 
who had consolidation and 2 of these patients sur- 
vived. The consolidation was patchy and was not 
confined to the bases. Pathologic findings involved 
infection only and 1 patient showed evidence sug- 
gesting oxvgen toxicity. 

The authors, in their discussion, point out that 
o findings with the bubbly cystic pattern 
probably represented alveolar collapse with adjacent 
alveolar overdistention; and they further postulate 
that the overdistended alveoli may have had the 
effect of narrowing small bronchioles. They did not 
find evidence of oxygen toxicity which could be im. 
plicated in the delayed clinical and roentgenologic 
findings of the Wilson-Mikity svndrome, but no bi- 
opsies were carried out on those who survived with 
this pattern, and so they cannot confirm or disprove 
whether oxygen toxicity plays a part in the produc- 
tion of cystic bubbly lung. Those infants, who had 
the respiratory distress syndrome, had severe disease 


with the opaque pattern described on the chest 


roentgenogram and it was in this group that one 
could not distinguish. pulmonary hemorrhage from 
severe hyaline membrane involvement. There was a 
high incidence of intracranial hemorrhage in the 


autopsied patients.—Rodert P. Andrews, M.D. 
Lopez-Mayano, V. Diagnosis of pulmonary em- 


bolism. Respiration, 1 30, 201-222, (Ad. 
97. e R. t 


P 


x" 


E 
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dress: Professor V. Lopez-Majano, Nuclear 
Medicine Service, Section of the Veterans 
Administration Hospital, Hines, Ill. 60141.) 


Pulmonary embolism occurs frequently and can be 
successfully treated if diagnosed, and if not diagnosed 
and treated may have a mortality rate of £1 per cent. 
Ten per cent of the cases of pulmonary embolism 
develop infarction. 

Pulmonary embolism may occur: (1) as a single 
embolus; (2) as multiple emboli; (3) massively in the 
@cute, subacute and chronic stages; and (4) with 
infarction. 

Pulmonary embolism can be diagnosed from the 
history, clinical findings, and by using a combination 
of the chest roentgenograms, scintigraphy or imag- 
ing, and pulmonary arteriography. 

Clinical symptoms and signs vary and are sugges- 
tive but not entirely diagnostic. Sudden chest pain, 
cough, dyspnea, tachycardia and hemoptysis may be 
present. 

The chest roentgenograms are not always diag- 
nostic and may vary from a normal appearing chest 
to one with an enlarged heart with decompensation. 
Decreased vascularity on the involved side (Wester- 
mark's sign) with an increased vascularity on the 
opposite side may occur. 

Lung imaging or scintigraphy with a gamma cam- 
era using technetium ggm albumin microspheres or 
p3 albumin macroaggregates as the agents for per- 
fusion is very helpful in diagnosing pulmonary em- 
bolism. The radioactive particles cannot enter the 
embolized area producing an area of decreased ac- 
tivity. Xenon 133 can be used for both perfusion and 
ventilation studies. Lung imaging can be used to 
follow the course of pulmonary embolism and evalu- 
ate the treatment. 

Pulmonary arteriography is an accurate method to 
diagnose pulmonary embolism as the emboli can be 
demonstrated; £.e., if they are not microemboli. 

A normal chest roentgenogram, normal ventila- 
tion, and an abnormal lung scintigram or arterio- 


gram are diagnostic of pulmonary embolism.— 
Charles W. Cooler, M.D. 


FREUNDLICH, [Rwin M., and IsracL, Harorp L. 
Pulmonary aspergillosis. C/zn. Radiol, April, 
1973, 24, 248-253. (From: Department of 
Radiology, Arizona Medical Center, Tucson, 
Ariz. 85724.) 


The ubiquitous fungus Mspergiliys is not patho. 
genic in healthy individuals except under rare cir- 
cumstances, but is a common opportunistic invader 
of chronically diseased pulmonary tissues. Invasive 
aspergillosis and allergic aspergillosis are both rela- 
tively uncommon. The proposed classification is: 


A. Noninvasive Pulmonary Aspergillosis 
T. Aspergilloma 
2, Allergic Bronchopulmonary Aspergillosis 
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B. Invasive Pulmonary Aspergillosis 

1. Associated with Altered Host Defenses Sec- 
ondary to 
a, Malignant disease 
b. Severely debilitating nonmalignant disease 
c. Immunosuppressive therapy 

2. Overwhelming Inhalation of Aspergillus 
Spores. 


The purpose of this communication is to call atten- 
tion to superimposed aspergillosis as a cause of re- 
current hemoptysis in. patients with chronic cystic 
and cavitary lung disease. Twenty-six patients were 
included in this report, 18 of whom, approximately 
70 per cent, presented with hemoptysis, 2 of whom 
died of exsanguination. The aspergillomata were 
secondary to sarcoidosis in 12 of these patients, but 
this is not a true reflection of the most common type 
of primary pulmonary disease, as it comes from a 
large clinic devoted to sarcoidosis. By far, the next 
most common underlying primary pulmonary dis- 
ease process was tuberculosis. In 2 of the patients the 
secondary infection presented as fluid-filled cysts 
rather than as solid fungus balls. 

Roentgenographically, a diagnosis can be estab- 
lished by the demonstration of a fungus ball, which, 
when it fills the entire cavity, will require tomog- 
raphy to demonstrate the crescent of air between the 
mycetoma and the wall of the cavity. 

Sputum cultures and the serologic tests for the 
antibodies of Aspergillus can also establish the diag- 
nosis. ft should be noted that the antibodies for 
Aspergillus were detected only at the time of the 
active disease when the patients were culturally 
positive for the fungus or shortly after recovery. This 
is contrary to the findings in other fungi, such as 
histoplasmosis, in which the antibodies may persist 
in the sera for several years after recovery. 

The authors conclude that when the patients with 
chronic cystic or cavitary lung disease return with 
recurrent symptomatology, including hemoptysis, 
one should not assume that the signs and symptoms 
are all secondary to the primary disease process. 
Patients with chronic lung disease and recurrent 
symptoms merit routine tomography as well as 
sputum cultures and blood serology to rule out the 
presence of an opportunistic Aspergillus infection. 
Donald M. Monson, M.D. 


LgsosgRE, R., Hapencus, A., and Lecranp, M. 
Les manifestations pleurales de l'asbestose. 
(Pleural manifestations of asbestosis.) Presse 
méd, June, 1973, 2, 1491-1494. (Address: 
R. Lesobre, Centre de Pneumologie, Hópital 
Beaujon, 100 boulevard du Général Leclerc, 
F. g2110 Clichy, France.) 


Pulmonary asbestosis represents a well known en- 
tity. A predominantly pleural involvement, however, 
has been considered unusual in the past, although it 
actually occurs more frequently than the pulmonary 


component. It develops mostly in the parietal pleura 
of the lower chest and the bases in the form of hyaline 
plaques. As it progresses in an upward direction, it 
tends to encase the lower lobes. 

Characteristic calcifications following the exposure 
to the asbestos dust mav also coat the domes of the 
diaphragm and the lower rib cage. These changes can 
develop even many years after exposure to the spe- 
cic dust has been eliminated. A rare exudative 
pleurisy has also been encountered. This condition is 
apt to recur and eventually lead to a malignant 
mesothelioma. 

The benign pleurisy, as observed in a personal case, 
is characterized by an insidious onset without 
causing pain or presenting generalized signs. The 
exudate usually is serofibrinous, but also can be 
hemorrhagic containing lymphocytes and much al- 
bumen. On thoracotomy, only pleural plaques are 
encountered. 

The malignant mesothelioma also presents with an 
insidious onset, but there are progressive asthenia, 
anorexia, and shght fever. The exudate usually con- 
tains tumor cells, asbestos fibers, and hemosiderin. 
A history of specific exposure has been established in 
6 of 12 such personal cases encountered over a period 
of 8 years. 

Roentgenograms show rapidly growing tumor 
masses mostly in the lateral chest wall and bases 
with lobulation and scalloping. The lymph nodes are 
rarely involved, but there is metastatic seeding to 
the mediastinum, pericardium, contralateral pleura, 
and the peritoneal cavity. 

The prognosis is poor, with a survival rate of only 
i to 3 vears.— Ernest Kraft, M.D. 


ABDOMEN 


Reppy, Banpare S., and Wynper, Ernest L. 
Large-bowel carcinogenesis: fecal constitu- 
ents of populations with diverse incidence 
rates of colon cancer. Cancer, June, 1973, 50, 
1437-1442. (From: Division of Nutrition and 
Division of Epidemiology, Naylor Dana In- 
stitute for Disease Prevention, The American 
Health Foundation, New York, N. Y. 10021.) 





The authors have studied 4 population. groups 
with different dietary habits for fecal constituents. 
The groups included 17 people on a Western" diet, 
12 American vegetarians, 11 American Seventh Day 
Adventists, 21 Japanese and 11 Chinese, 

Multiple biochemical tests were carried out on the 
stool specimens including beta glucuronidase, neutral 
sterols and bile acids. 

The results showed that the group on a "Western" 
diet had a significant increase in fecal bile acids and 
neutral sterols. Fecal cholesterol and bile acids were 
degraded more actively in the “Western” group. The 
authors suggest that the findings probably relate to 
the associated increase in beta glucuronidase activity 
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found in patients on a Western-American diet. The 
level of beta glucuronidase activity seems to depend 
on the number of anaerobic bacteria in the stool and 
the bacterial microflora is dependent on diet. While 
lated to carcinogenesis, the fact that people eating 
a "Western" tvpe diet have an increased enzymatic 
activity for degradation of byproducts may help to 
explain the reported 20 per cent decrease in the inci- 
dence of colon cancer in Seventh Day Adventists. 
The authors point out that more study is needed 
to actually determine the incidence of colon canc 
in the various diet groups before a definite correlation 
between diet and colon cancer is established.—Damie/ 


P. Link, M.D. 


Hickey, M. C., Guosu, S. K., and Hvcg, A. E. 
Radiology of the lesser sac. Clin. Radiol., 
April, 1973, 24, 162-165. (From: North Staf- 
fordshire Hospital. Group, Stoke-on-Trent, 
England.) 


Embryologically, following development of the 
peritoneal space, the midline ligament suspending 
the developing alimentary tract becomes folded, as 
the potential stomach and duodenum rotate to the 
right to form a sac within a sac-—the lesser sac which 
lies behind the stomach and communicates through 
the epiploic foramen with the remainder of the peri- 
toneal cavity, the "greater sac," Rotation of the dis- 
tal alimentary tract-- the colon-—complicates but 
does not compound the extent of the lesser sac, which 
lies in front of the rotated transverse colon. 

Posteriorly, the sac is bounded by the left adrenal 
gland, the upper pole of the left kidney, and most of 
the anterior surface of the pancreas. Below these, but 
still posteriorly, are the third part of the duodenum 
and transverse colon, with the latter being suspended 
in the transverse mesocolon. In front of the sac are 
the stomach and the caudate lobe of the liver. In ad- 
dition there are extensions of the sac superiorly into 
the left subphrenic area, and inferiorly into the 
greater omentum. 

In cadaver experiments, the best technique found 
to roentgenographically visualize the extent of the 
lesser sac was to fill it with a positive contrast 
medium (barium) introduced through a Foley cath- 
eter which had been inserted through the epiploic 
foramen, inflated, and drawn back against the for- 
amen to sealit. Both humans and dogs were investi- 
gated, and the relationships of various organs to the 
lesser sac were studied. The well-defined impressions 
of the left adrenal gland and the pancreas posteriorly 
were noted. 

Consideration was given to clinical applications of 
this technique for these hard to visualize and evalu- 
ate areas. 

The authors suggest that it might be possible to 
use a modified peritoneoscope to introduce a Foley 
type of balloon catheter through the epiploic fora- 
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men without a large abdominal incision, and then 
inject a water-soluble positive contrast medium. 
Further evaluation of this technique is recommended. 

Reproductions of roentgenograms, and 4 diagrams 
are included for illustration.-—Dona/d M. Monson, 


M.D. 


Berkman, M., SEBAN, C., Favre, M., and 
Cuicne, P. Nécrose hémorragique du tractus 
digestif et cardiopathie: a propos de cing ob- 
servations. (Hemorrhagic necrosis of the di- 
gestive tract and cardiopathy: $ observa- 
er Mie se ms MEUS 1973 2 M 1422. 


rU T Enos 4 Rus eo la Chine. F 
Paris, France.) 
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Hemorrhagic necrosis of the digestive tract is 
caused by a lack of blood supply to the intestine. It 
differs from mesenteric infarction by an absence of 
vascular occlusion. The localized anemia originates 
from an underlying ischemic cardiopath y. 

The disease occurs in the elderly with chronic heart 
failure, arrhythmia, and ectopic tachycardia. A sud- 
den fall in cardiac output can bring about this failure. 
At this stage, myocardial and cerebral circulation 
remains intact, but an ischemia of the intestinal 
mucosa gives rise to the hemorrhagic necrosis. 

Clinical manifestations comprise violent abdomi- 
nal pain, melena, and a general deterioration. In ad- 
dition to the acute cardiac failure, atrial tachyeardia 
and ventricular extrasystoles may be encountered. 

Five pertinent cases have been observed in the 
aged. The clinical condition proved so severe that 
only 1 patient survived. Histologicallv, tvpical le- 
sions of hemorrhagic necrosis were found. The mesen- 
teric blood vessels were patent and contained no 
blood. In 1 case only, the vasculature was filled with 
cholesterol crystals. The patency of the vessels in the 
other cases was illustrated bv the angiogram of a 
necropsy specimen. 

The necrosis can be either disseminated or seg- 
mental. There is absence of inflammatory reactions 
except for shallow ulcerations. The condition can be 
provoked and aggravated by medication with digi- 
talis, adrenaline, and noradrenaline. An operation 
also proves disastrous and may result in irreversible 
shock and sudden death. On the other hand, medical 

management with isoproterenol and antibiotics can 
be helpful. When the hemorrhagic necsosis remains 
segmental instead of being widespread, a regenera- 
tion of the mucosa with eventual recovery remains a 
possibility.—Ernest Kraft, M.D 


Roéscu, Joser, Lakin, Pauk C., Anronovic, 
Ruza, and Dorrer, CHaRLEs T. Transjugu- 
lar approach to liver biopsy and transhepatic 
cholangiography. New England J. Med., 
Aug., 1973, 289, (Address: Dr. 


227-231. 


TRY 


Abstracts of Radiologie Literature 877 


Josef Rösch, Department of Diagnostic Radi- 
ology, University of Oregon Medical School, 
3181 S.W. Sam Jackson Park Road, Port- 
land, Oregon 97201.) 


A transjugular approach to liver biopsy and chol- 
angiogr raphy is described. Under local anesthesia and 
television control a catheter is placed in the hepatic 
vein. A long needle is then advanced through the 
catheter into the liver parenchyma. For biopsy a 
saline aspiration is done through the needle and for 
cholangiography the needle 1s placed in a bile duct 
and its position is checked by test injection under 
fluoroscopy. For enlarged duct systems 50-100 cc. of 
contrast material may be necessary for a proper 
opacification. 

The authors show that utilizing this technique suc- 
cessful biopsies and cholangiographies can be ob. 
tained in a high percentage of patients (89 per cent 
for biopsies, and 93 per cent for cholangiography in 
patients with dilated duct systems). 

In this technique the risk of bile peritonitis and 
hemoperitoneum is minimal, even in patients with 
coagulopathies. The potential risk of bile-venous 
fistula was not a problem in this study or in the 
quoted study by Hanafee. 

The authors suggest that the main disadvantage 
to this technique is that it requires specialized equip- 
ment and personnel (a radiographic room with ; 
fluoroscopic television monitor and an AUN. 
angiographer). Attempts may be unsuccessful in 
patients with venous abnormalities or anomalies. 
This approach is contraindicated in patients with 
acute cholangitis because of the risk of sepsis. The 
transjugular technique is proposed as a useful com- 
plement to the transperitoneal approach especially 


in high risk patients.--Daniel P. Link, M.D. 


BLOOD AND LYMPH SYSTEM 


DongMigux, D. J., CanRIER-ÜLERAMBAULT, 
R., Herm, B., and Masson, J.-Cr. Quatorze 
eae de chi turie filarienne breues à l'Ile de 
la Réunion. (Fourteen cases of filarial 
chyluria observed at the Île de la Réunion.) 

7. d'urol. et de néphrol., March, 1973, 79, 277- 

290. (Address: D. J. Doremieux, Pavillon 

chirurgical A., Service de Chirurgie Uro- 

logique, Hospices Civils, F-67 Strasbourg, 

France.) 

'This is a report on 14 cases of filarial chyluria ob- 
served during a 21 month stay at the Ile de la 
Réunion. 

The authors review several reports which appeared 
in the French literature since 1812 on endemic 
chyluria and hematuria on islands in the Indian 
Ocean and, more recently, French Polynesia. 

In the Tle de la Réunion chyluria occurs at all 
ages, twice as often in the male as in the female; 
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may involve any of the inhabitants with no distinc- 
tion as to racial background. : 

The manifestations of the disease may be in- 
sidious, the course irregular and unpredictable. 

In about $0 per cent of the cases, hematuria, fever, 
lumbar pain, and the passage of fibrinous clots may 
be the only manifestations. Chyluria may appear 
soon after or at a later date. When chyluria develops, 
the urine is white and whitish gelatinous clots may 
. develop. 


There is weight loss and progressive weakness. The- 


patient seems to lose “all benefit from his nourish- 
ment." 

Radiologic studies include routine excretion urog- 
raphy, retrograde cysto-urography and lymph- 
angiography. The latter is more accurate in an at- 
tempt to determine the site and number of fistulas. 
These invariably communicate with the upper uri- 
nary tract to the exclusion of the lower urinary tract. 

The renal and perirenal lymphatics are irregularly 
dilated, the thoracic duct is obstructed. 

Reproductions of 3 roentgenograms and 7 tables 
actompany this article.. illiam H. Shehadi, M.D. 


SERRES, J. J., LEsquERRE, CL., Lamoucue, P., 
Bouvry, M., and Pens, P. Étude lympho- 
graphique de la chylurie filarienne: revue de 
la littérature à propos de 8 cas. (Lympho- 
graphic study of filarial chyluria: revue of the 
literature in reporting 8 cases.) 7. de radiol., 
d'électrol. et de méd. nucléaire, March, 1973, 
54, 223-229. (Address: P" agr. J. J. Serres, 
CUSS, B. P. 1364, Yaoundé, Cameroun.) 


At the International Symposium on Lymphography 
held in Zürich in 1966, it was estimated that only 
30 lymphographic studies in chyluria had been per- 
formed in the entire world. By 1971, over 100 such 
examinations had been reported to which the authors 
add 8 of their own. 

The advent of lymphography has given added 
dimension to the radiologic study of patients with 
chyluria, to a great extent superseding intravenous 
and retrograde urography. 

By means of lymphography, the flow of contrast 
material into all components of the renal lymphatics 
is clearly visualized; likewise, fistulous communica- 
tions between the lymphatic and the urinary tract. 

The authors follow the technique of Kinmouth. 
Since the lymphatic channels are dilated, instead of 
increasing the volume of ethiodol (lpiodol ultra- 
fluid), the progression of the contrast material is 
assured by the additional injection of normal saline. 
By injecting each side separately, at a few -weeks 
interval, better visualization of the lymphatics oc- 
curs. For the most part, the rate of flow of contrast 
material remains within normal limits. The lumbar 
lymphatic channels are usually increased, are 
tortuous, present saccular dilatation and numerous 
anastomoses, 
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The lymph nodes present irregular variations in 
pattern. The thoracic duct was dilated in 4 of the 8 
cases examined, elongated and tortuous in 2, and 
normal in 2. 

A direct lympho-urinary fistulous communica- 
tion was demonstrated in 4 out of the 8 cases ex. 
amined. 

Reproductions of 14 roentgenograms accompany 
this article—Williem H. Shehadi, M.D. 


SKELETAL SYSTEM e 


CoLuMBARO, Guipo, and Rusconi, UMBERTO. 
Le osteonecrosi asettiche della testa del 
femore. (Aseptic osteonecrosis of the head of 
the femur.) Radiol. med., Nov., 1972, 58, 
886—922. (From: Istituto di Scienze Radio- 
logiche dell'Università degli Studi di Milano 
e Reparto di Radiologia dell'Ospedale di 
Circolo di Merate, Como, Italy.) 


This review is limited to the aseptic necrosis which 
affects the femoral head of patients in the pediatric 
age and adults, in whom the pathogenetic mech- 
anism of the lesion is an altered vascularization. 

The authors suggest the following classification 
which is based on the type of pathologic changes in- 
volving the vascular bed of the femoral head: 

Type 1 aseptic necrosis includes the lesions which 
are secondary to a traumatic laceration of one or 
more nutritional arteries of the head of the femur; in 
Type n the ischemia is produced by alterations in the 
arterioles and in the intraosseous capillaries; under 
Type ur are grouped those cases in which the aseptic 
necrosis is secondary to a venous "tamponage" at the 
level of the articulation; and in Type rv the ischemia 
is secondary to an obstruction in the lumen of the 
arteries and capillaries. 

The roentgen findings have been divided into 3 
fundamental groups which are characterized by the 
pathologic changes demonstrable in the femoral 
heads of: (1) children, such as seen in Perthes' dis- 
ease; (2) adults, such as seen in caisson disease, in 
patients treated by cortisone or following severe 
trauma to the hip; and (3) adolescents. In this latter 
group the extent of the lesions is limited, and the 
evolution of the process can result either in a complete 
return to normalcy, or in sequestration. In this group 
is included osteochondritis dissecans of the adoles- 
cent. . 

The authors then review the normal and abnormal 
pattern of vascularization of the head of the femur, 
and reference is made to the well-known studies by 
Trueta. 

Finally, analyzed and discussed in detail are the 
pathologic and roentgenologic findings of aseptic 
necrosis in accordance with the group and type of 
their classification. 

Of interest is the authors’ finding of an idiopathic 
necrosis of the femoral head in a few alcoholic pa- 
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tients in whom the disease appeared slowly and 
"silently" and with a roentgen appearance character- 


limited by a thin layer of sclerosis. The authors be- 
lieve that this finding should be further investigated 
because it could lead to a type of aseptic necrosis of 
the head of the femur secondary to an "alcoholic 
vasculopath y."' 

Numerous demonstrative illustrations accompany 
the article and the bibliography 1s accurate and up- 
tedate.--4. F. Govoni, M.D. 


Mitrer, Ray, Kerrerkamp, Donard B, 
LAUBENTHAL, KEYRON N., KaARAGIORGOS, 
ATHANASE, and Smipt, Gary L. Quantitative 
correlations in degenerative arthritis of the 


Department of Orthopedic Surgery, Uni- 
versity of lowa, Iowa City, [owa 52240.) 


The authors report the progression of roentgeno- 
graphic changes, the relationships of clinical to 
roentgenographic findings, and the relationship be- 
tween clinical and roentgenographic findings with 
quadriceps strength in a group of patients with 
degenerative arthritis of the knee. 

Progression of roentgenographic changes over § to 
11 vears and the relationship of roentgenographic 
changes to symptoms, function and quadriceps 
strength were evaluated in so knees (35 patients). 
Patellofemoral arthritis progressed more than that 
of the weight-bearing compartments. Increased 
degeneration of the medial compartment occurred in 
less than 50 per cent of the varus knees. Severity of 
roentgenographic degeneration was not related to 
body weight. 

Women had more severe patellofemoral arthritis 
and greater limitation of activity than men. 

Increased patellofemoral arthritis was associated 
with increased pain, increased functional impairment, 
and decreased quadriceps strength- Yohn H. Harris, 


Sr., M.D. 


Bowerman, Jack W., and MUvHLETALER, 
Cartos. Arthrography of rheumatoid syno- 
vial cysts of the knee and wrist. 7. Canad, 
A. Radiologists, March, 1973, 24, 24-32. 


The authors review the plain film roentgeno- 
graphic and arthrographic findings in 6 patients with 
rheumatoid arthritis. Three presented with calf pain 
and were initially diagnosed as having thrombo- 
phlebitis. One patient, treated with heparinization, 
developed pelvic hematoma. Subsequently, each 
patient underwent knee arthrography and in each 
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case a large popliteal and calf cyst was demonstrated. 
In 2 of these patients, review of the plain film roent- 
genograms revealed soft tissue swelling distal to the 
knee Joint and medial to the tibia. In 2 additional 
patients with Joint pains, but without specific symp- 
toms referrable to the calf area, arthrography also 
demonstrated synovial cysts about the knee. In the 
sixth case there was soft tissue swelling about the 
wrist and distal forearm, particularly on the volar 
aspect of the wrist; wrist arthrography and direct in- 
jection of a volar cyst demonstrated synovial hyper- 
trophy and a large bilobed flexor tendon sheath with 
synovial hypertrophy creating filling defects. 

The technique for arthrography described is 
similar to that previously published. The authors 
emphasize the need for exercise and ace bandage 
wrapping to fill the cystic outpouchings. The arthro- 
graphic abnormalities in these patients are similar to 
those previously described in cases of rheumatoid 
arthritis and include popliteal, calf and wrist synovial 
cysts, villous hvpertrophy of the synovium, cysts of 
palmar flexor tendon sheaths, rupture of calf or 
popliteal cysts and associated tears of the collateral 
ligaments of the minisci at the knee. The largest 
calf cvst described in the present series extended 
downward to the musculotendinous Junction of the 
Achilles’ tendon anc contained several filling defects 
reflecting synovial hypertrophy. Plain film roent- 
genograms often showed minimal bone changes of 
rheumatoid arthritis. 

Idiopathic noncommunicating popliteal cysts 
previously have been described in children. Post- 
traumatic cysts usually are associated with a 
meniscal tear. Cysts have also been reported in many 
diseases, which are associated with joint effusion in- 
cluding osteoarthritis, tuberculosis, brucellosis, 
Siógren's syndrome, Reiter’s syndrome, pigmented 
villonodular synovitis, Charcot joint, psoriatic 
arthritis, osteochondromatosis and rheumatoid arth- 
ritis. Widespread development of synovial cysts and 
hypertrophy in various portions of the body are well 
known in rheumatoid arthritis. At the knee cysts are 
seen superior to the suprapatellar bursa, anterior 
to the proximal tibia, and in the popliteal space and 
calf area, 

Rupture of popliteal and calf cysts, as evidenced 
by "smudgy" appearance of the opaque medium, has 
been reported before. It may be associated with acute 
pain or may occur asymptomatically..—foAn T. 
Underberg, M.D. 


ScHLENKER, James D., Crank, Davin Dick, 
and WeckEssER, ErpkN C. Calcinosis cir- 
cumscripta of the hand in scleroderma. 7. 
Bone & Joint Surg., July, 1973, 55-4, 10:1- 
1056. (Address: Dr. James D. Schlenker, 
3147 East Derbyshire, Cleveland Heights, 
Ohio 44118.) 


'The authors! interest in this disease started with a 
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patient who appeared with localized calcification in a 
finger. : 

Ten additional cases of calcinosis circumscripta in 
the hand were found by reviewing the charts of 65 
patients discharged from University Hospitals of 
Cleveland during the past 10 vears with the diagnosis 
of scleroderma. 

In a series of 65 patients with scleroderma, 11 had 
calcinosis circumscripta. Four other patients in the 
series had calcifications in the soft tissues elsewhere 
than in the hand. Nine of the 11 patients were 
women. 

The diagnosis of calcinosis in the hands was made 
on the average of 17 years after the onset of Ray- 
naud’s phenomenon. 

In only 2 of the patients was surgical excision of 


the calcifications performed.— John H. Harris, Sr., 
M.D. 


GLYNN, James f., and LICHTENSTEIN, LOUIS. 
Osteoid-osteoma with multicentric nidus: 
4 report of two cases. 7. Bone 62 Foim Surg., 


and Department of Pathology, University of 

California School of Medicine, San Francisco, 

Calif.) 

Two case reports describe the presence of more 
than one nidus in an osteoid-osteoma. 


I. A 12 year old boy with pain for 7 years had 
cortical thickening of the femur with one nidus 
2 cm. in length and another 1 cm. Surgery con- 
firmed the roentgenographic changes. 

2. À 17 year old boy had previous surgery for 
osteoid-osteoma with curettage only. Pain re- 
curred shortly and roentgenograms 2 years 
later showed localized cortical thickening with 
3 separate radiolucent foci. This area was re- 
moved by ez bloc resection and the photomicro- 
graphs demonstrated the 2 separate osteoid- 
osteoma foci. 


The authors emphasize that roentgenograms 
should be obtained in surgerv of the excised specimen 
as well as the operative site to confirm that no por- 
tion of the lesion persists.—Martha Mottram, M.D. 


KitLLEBREW, Kare, Gorp, Ricard H., and 
SHOLKOFF, STEPHEN D. Psoriatic spondylitis. 


Department of Radiology, University of 


Calitornia School of Medicine, San Francisco, 
Calif.) 


Twenty-one patients with psoriatic arthritis were 
evaluated for spondylitis. Twenty patients were men. 


All 21 of these patients showed evidence of sacroiliac 
disease with subchondral erosion, sclerosis or fusion. 
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In the majority (62 per cent), the erosions were sym- 
metric. In 2 of $ patients with asymmetric erosion, 
progression to bilaterally symmetric erosion. was 
noted. 

Syndesmophytes were visualized in the cervical 
spine in 60 per cent of the patients; in the thoracic 
spine in 66 per cent of the patients; and in the lumbar 
spine in 71 per cent of the patients. The syndesmo- 
phytes are characteristically large, coarse, asym- 
metric, and tend to skip vertebrae. Apophyseal fu- 
sion was observed in only 4 patients in the cervicad 
spine, 1 patient in the thoracic spine, and 3 in the 
lumbar spine. 

Squaring off of the vertebral bodies was visualized 
In 4, 7, and 19 patients, respectively, in the cervical, 
thoracic, and lumbar areas. Paravertebral ossifica- 
tion was not seen in the cervical spine and was seen 
in $ patients in the thoracic spine and in 1 patient 
in the lumbar spine. Additional discussion of atlanto- 
axial subluxation is noteworthy. The authors believe 
that this subluxation is a characteristic feature of 
psoriatic spondylitis. 

In conclusion, the authors indicate that sacro- 
ilitis is the most common manifestation of psoriatic 
spondylitis. Syndesmophytes are the next most com- 
mon finding. Atlanto-axial subluxation was found in 
45 per cent of the patients and according to the au- 
thors is a characteristic feature of psoriatic spon- 


dylitis.—J. P. Eberts, M.D. 


Murray, Micuagr C., SuiNE, lan B., and 
STEVENS, Davip B. Multiple epiphyseal 
dysplasia: report of a pedigree. 7. Bone & 
Joint Surg, June, 1973, 55-4, 814-820. 
(From: Department of Community Medi- 
cine, University of Kentucky Medical Cen- 
ter, Lexington, Ky.) 


One hundred and eleven persons in 6 generations 
of one family were studied and 24 subjects had 
multiple epiphyseal dysplasia. 

There was an autosomal dominant inheritance 
with complete penetration and some variation in ex- 
pression. Most of the patients noted the first symp- 
toms between § and ro years of age with waddling 
gait, small hands, short stature, or pain, swelling 
and stiffness of the large joints. Joint stiffness was 
the most disabling symptom. Six patients had inter- 
mittent paresthesias or temporary paralysis without 
anatomic explanation, 

Investigation of patients with joint dysplasia 
should include goentgenograms of all major bones 
and joints. 

Roentgenograms in this series showed the typical 
features of epiphyseal dysplasia involving the 
shoulder and hip Joints, short metacarpals, and ab- 
normal epiphyseal centers. Ten out of 12 patients 
had a slanting ankle Joint mortise. The most obvious 
physical findings were short puffy digits and hands 
and short stature. Unusual dermatoglyphic patterns 


. 
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were obtained. Three patients had osteochondritis 
dissecans and 1 had Blount-Barber disease. 

Since the arthritic symptoms progress with age, 
the authors urge all family members with this condi- 
tion to moderate their activity.-Martha Mottram, 


M.D. 


Fiep, Joskepea. H., and Krac, Daniek OQ. 
Congenital constricting bands and congenital 
amputation of the fingers: placental studies. 

e 7. Bone & 

San Jose, Calif. 


259 Meridian Avenue, 


95120.) 

The purpose of this paper is to present studies of 
2 human placentas from patients who had the con- 
stricting bands popularly called Streeter's dysplasia 
and to support Torpin's concept of their pathogenesis. 

It was found that in 2 infants with multiple in- 
volvement with congenital bands and partial 
amputation of the fingers, gross and microscopic 
examination of the placenta served to substantiate 
the concept of amnion rupture during development 
as the cause of the abnormalities.~foAn H. Harris, 
Sr., M.D. 


Casey, Bernard M., Earon, S. Bovp, JR., 
Dv Bois, James J., Tremaine, Myron D., 
and Mant, Cart J. Thoracolumbar neural 
arch fractures: evaluation by hypocycloidal 
tomography. 7.,44.M..4., May, 1973, 224, 
1263-1265. (Address: James J. Du Boi, 
M.D., Department of Radiology, Letterman 
General Hospital, The Presidio of San Fran- 
cisco, San Francisco, Calif. 94129.) 


Twenty-eight patients who had sustained varying 


degrees of spinal trauma were examined by means of 


conventional roentgenography and = hypocycloidal 
tomography. Conventional studies included antero- 
posterior, lateral and (in most instances) oblique 
roentgenograms. Hypocycloidal tomography was 
performed in the anteroposterior position. only. 
Neural arch fractures were considered present, if the 
pedicles, laminae or articular processes (or all 3) 
could be shown to be disrupted. By these criteria, 
neural arch fractures were shown by tomography 
in 12 (43 per cent) of the 28 patients. Of these 12 
neural arch fractures, onlv 2 (17 per eent) were de- 
tected at the initial interpretation of the conven- 
tional roentgenograms. Because of this discrepancy 
the conventional roentgenograms were then re- 
viewed with specific attention paid to the neural 
arch integrity. Under these conditions, only 4 (33 
per cent) of the 12 neural arch fractures went un- 
detected, but there were 5 (41 per cent) false-positive 
diagnoses. 

As treatment for thoracolumbar spinal fractures 
depends largely on whether or not the injury is 
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stable or unstable, accurate diagnosis 1s important. 
Stable fractures are those in which the neural arches 
and posterior ligaments complex remain intact; if 
these are disrupted, the fracture is considered un- 
stable. Unfortunately, neural arch fractures are 
dificult to detect on conventional roentgenograms, 
especially if the patient is maintained in a supine 
position throughout the examination. ‘Tomographic 
study, however, is ideally suited for neural arch 
evaluation, 

It is concluded that hypocycloidal tomography 
should occupy a position of importance for the as- 
sessment of thoracolumbar spinal injuries.—Daerd 


Morse, M.D. 


Swarr, Jack W., Apett, Murray R., and 
Marret, Wititam. Lymphofollicular syn- 
ovitis with osteoid osteoma. Radiology, 
March, 1973, 706, 557~§60. (Address: Jack 
W. Snarr, M.D., Department of Radiology, 
University of Michigan Medical Center, Ann 
Arbor, Mich. 45104.) : 


Lack of familiarity with the radiologic and his- 
tologic features of intraarticular osteoid osteoma 
often causes diagnostic errors. 

With this in mind the authors report § cases of 
intraarticular osteoid osteoma occurring in the hip 
and elbow. These were surgically proven cases from 
the radiologic files at the University of Michigan, 
Medical Center. Seven cases of intraarticular mass 
lesions, other than osteoid osteoma, which were as- 
sociated with bone destruction were also reviewed. 

Certain features not generally associated with 
these lesions are emphasized. These include: uniform 
narrowing of the interosseous space; subperiosteal 
bone apposition involving the affected bone as well as 
the adjacent bone; and lymphofollicularinflammation 
in the adjacent soft tissue. This latter feature was 
felt to represent a consistent finding in intraarticular 
osteoid osteoma and not associated with other types 
of intraarticular mass lesion. It was noted further 
that such inflammation may involve the periosteal 
soft tissue ata distance from the joint. The similarity 
of this inflammatory response to rheumatoid arthritis 
is very interesting. 

It has been postulated that a specific activator 
substance is responsible for the inflammation of syno- 
vial tissues in rheumatoid arthritis. One may specu- 
late that perhaps such an activator substance is also 
elaborated jn the presence of osteoid osteoma in the 
vicinity of synovial tissue.. O. Havens, M.D. 


GENERAL 
Pearson, Kent D., WELLS, SAMUEL A., and 
Keiser, Harry R. Familial medullary car- 
cinoma of the thyroid, adrenal pheochromo- 
cytoma and parathyroid hyperplasia: a syn- 
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g roo CAd. 
dress: Harry R. Keiser, M.D., Experimental 
Therapeutics Branch, National Heart and 
Lung Institute, National Institute of Health, 
Bethesda, Md. 20014.) 


The clinical, pathologic, and radiographic features 
of a syndrome of familial medullary carcinoma of the 
thyroid, adrenal pheochromocytomas and para- 
thyroid hyperplasia are presented. The authors as- 
sessed 21 members of a family with this familial 
multiple endocrine neoplasia. 

Medullary carcinoma comprises 3.5~10 per cent 
of malignant thyroid tumors. It occurs both in 
sporadic cases and families. Medullary carcinoma 
tends to appear as multiple foci within both lobes 
and arises from the perifollicular cells of the thyroid 
gland. Both pheochromocytomas and medullary 
carcinoma of the thyroid are of neuroectodermal 
origin. 

Pheochromocytomas associated with medullary 
carcinomas are bilateral in 70-80 per cent of the 
cases, Whereas sporadic pheochromocytomas are bi- 
lateral about g per cent of the time. Associated 
parathyroid disease may be either parathyroid 
adenomas or parathyroid hyperplasia. Patients with 
medullary carcinoma of the thyroid have a persis- 
tently elevated calcitonin and the application of a 
radioimmunoassay for calcitonin has lead to early 
detection of medullary carcinoma of the thyroid in 
high risk families. l 

Dense calcifications were present in tumor de- 
posits of medullary carcinoma of the thyroid in the 
neck in 7 of 19 patients examined. The calcifications 
tend to be large and discrete. Similar calcifications 
were also present in metastatic deposits in cervical 
lymph nodes and the liver. Seven patients had 
cervical lymph node metastases at the time of sur- 
gery, and 6 had metastases to the liver. Widespread 
metastases to the liver, lung, bone, and other organ 
systems were present in 2 patients. The pulmonary 
lesions in these 2 patients were widespread and of the 
interstitial nodular type and were most prominent in 
the mid lung fields. Pulmonary hyperaeration de- 
veloped in both patients and there was extensive 


tumor mass to filling defects of varying size and 
number. Widening and displacement of the loops of 
the inferior thyroid artery may be present. Assay of 
calcitonin and parathormone from samples obtained 
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by selective catheterization of the thyroid venous 
bed is a useful diagnostic procedure. 

I? and "Tc?" scans were normal in those patients 
with multiple foci of medullary carcinoma in both 
glands and have shown areas of decreased uptake in 
the large tumors.—7. L. Montgomery, M.D. 


Vermess, MICHAEL, WALDMANN, THOMAS A., 
and Pearson, Kenr D. Radiographic mani- 
festations of primary acquired hypogamma- 
globulinemia. Radiology, April, 1973, 7079 
63-69. (Address: Michael Vermess, M.D., 
Department of Diagnostic Radiology, The 
Clinical Center, Building to, Room 658-211, 
National Institutes of Health, Bethesda, Md. 
2001 4.) 

Primary acquired hypogammaglobulinemia is an 
immunodeficiency syndrome or group of syndromes 
defined by the fact that immunologic deficiency and 
increased incidence of infection occurs spontaneously 
following a period of apparently normal immunologic 
function. Immunologically these patients lack 
plasma cells and have markedly decreased serum 
immunoglobulin levels due to decreased synthesis of 
these proteins and this leads to minimal or no anti- 
body response to antigenic challenges. Clinically, 
these patients will show an increased susceptibility 
ro pyogenic infections leading to episodes of sinus 
and pulmonary disease. Many of these patients also 
have recurrent otitis media, conjunctivitis, skin in- 
fections; and frequently a sprue-like syndrome with 
diarrhea, steatorrhea, occasionally with protein 
losing enteropathy, will be observed. 

The authors report on their study of a group of 24 
patients with primary acquired hypogammaglobu- 
linemia seen at the National Institutes of Health. 
All of these patients showed markedly reduced con- 
centrations of the 3 major classes of immunoglobu- 
lins in their serums. The 11 men and 13 women in 
this study ranged in age from 11 to 68 vears. All of 
the available radiographic examinations on these pa- 
tients were evaluated. 

All the patients in. the series had chest examina- 
tions and 22 of these had one or more abnormal chest 
oentgenograms. The most frequently found changes 
were those of repeated acute inflammatory processes 
consisting of variable patterns of bronchopneumonia, 
lobar pneumonia and atelectasis frequently leading 
to the develobment of bronchiectasis, fibrosis, and 
chronic obstructive lung disease. Of the 21 patients, 
who had roentgenograms of their sinuses, 20 showed 
abnormal findings consisting most frequently of 
maxillary sinus infections, often with associated in- 
volvement of the other sinuses. Eight patients had 
mastoid studies and all showed evidence of acute or 
chronic inflammatory disease on one or both sides 
and all of these had associated disease of the maxil- 
lary sinuses, 

Roentgenograms showing the left upper quadrant 
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of the abdomen were available in 22 patients and 15 
of these were felt to have some degree of spleno- 
megaly, and hepatomegaly was noted in 7. 

Of 15$ patients, in whom gastrointestinal tract 
contrast examinations were available 10 were found 
to be abnormal. The most common change, found in 
g patients, was thickening of the valvulae con- 
niventes, Two of these had additional changes such 
as dilatation, hypersecretion, and segmentation 
demonstrating a sprue-like syndrome. Four patients 
@ad mucosal nodularity consistent with lymphonodu- 
lar hyperplasia with the size of these nodules varying 
from 2 to 4 mm. and involving the small bowel either 
diffusely or at a localized segment. One patient 
showed both thickening of the mucosal folds and 
nodularity of the small bowel. All of these 10 patients 
had chronic diarrhea and 3 of them had steatorrhea 
and malabsorption. Six of these 10 showed infesta- 
tion by Giardia lamblia. Vhe stomach was considered 
normal in all of these patients. 

The differential diagnoses which should be con- 
sidered in patients with all of these findings are 
Wegener's granulomatosis, kartagener's triad, and 
cystic fibrosis of the pancreas. Since lung disease, 
sinusitis, and splenomegaly have been found in the 
majority of patients in this and other series, it is the 
authors' feeling that this combination of findings is 
an occasionally useful triad in the diagnosis of pri- 
mary acquired hypogammaglobulinemia. It 1s also 
felt that since the roentgenologist is among the first 
of the physicians to encounter patients with im- 
munodeficiency disease, he is in a good position to 
contribute to an early diagnosis of this condition 
and possibly help prevent the devastating and 
crippling consequences of this disease.— Donald N. 
Dysart, M.D. 


RADIATION THERAPY 


Birks, Davin M., Crawrorp, G. M., ELLISON, 
L. G., and Jounsrone, F. R. C. Carcinoma 
of the breast in women 30 years of age or less. 
Surg., Gynec. 2 Obst., July, 1973, 737, 21-25. 
(From: British Columbia Cancer Institute 
and the Department of Surgery, Faculty of 
Medicine, University of British Columbia, 
and Vancouver General Hospital, Van- 
couver, British Columbia, Canada.) 

During a 25 year period up to 19660, 5,058 patients 
with carcinoma of the breast were seen in the British 
Columbia Cancer Institute, and «8*'of these were 30 
years of age or less. This young group was investi- 
gated to determine whether or not cancer of the 
breast in women under the age of 30 vears was more 
lethal than that found in older women. 

Of the group of 58, only 5 were less than 25 years 
of age. The presenting complaint in 43 was a solitary 
mass in the breast; 39 had symptoms for less than 
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6 months; and 19 were seen within 1 month of the 
first complaint. Only 3 had mothers who had had 
carcinoma of the breast, and all 3 of the young pa- 
tients died of the disease within less than § years. 

In 49 patients staging of the disease was possible 
on the basis of histologic material. 

The primary treatment of these women was the 
same as in older women. Thirty-one were subjected 
to the standard Halstead radical mastectomy and 
postoperative radiotherapy, and another § had, in 
addition, surgical castration. Seven received radical 
irradiation alone, and another 7, radical irradiation 
and castration. The radiation treatment varied ac- 
cording to the pathologic findings. 

The crude survival rates for these young women 
are the same as those for older women seen during 
the same 25 year period in this institution. In both 
groups the best survival rate, of course, was in the 
women with no axillary lymph node involvement. 

In the total group of 58, there were 10 who were 
considered inoperable when first seen, and 3 of these 
survived § years or more even though no potentially 
curative surgical procedure was attempted. No tif- 
ference was shown between the younger and older 
groups when compared as to duration of symptoms. 

In 16 of the 58 patients there were 23 subsequent 
pregnancies, and 14 occurred within $ years of 
diagnosis and treatment. Three of the 16 patients 
subsequently died of carcinoma of the breast, but all 
3 had evidence of axillary lymph node involvement 
at the time of the initial operation. Of 2 patients 
who presented for treatment during pregnancy, I 
subsequently died of the disease, and the other is 
alive 8 years later. These figures suggest that sub- 
sequent pregnancies affect the prognosis adversely. 

The risk of bilateral carcinoma of the breast in 
these women cannot be assessed because of the short 
observation period. The incidence of a second pri- 
mary carcinoma might be increased because of the 
greater life span in the younger survivor.—£E. Fred- 
erick Lang, M.D. 


RADIOISOTOPES 
Hays, Marcvuerire T. °° Tc-pertechnetate 
transport in man: absorption after sub- 
cutaneous and oral administration; secretion 
into saliva and gastric juice. Y. Nuclear Med., 


June, 1973, 74, 331-335. (Address: M. T. 
Hays, Nuclear Medicine Service, VA Hos- 


pital, 3495 Bailey Avenue, Buttalo, N. Y. 
i42 pr.) 


Fifteen normal subjects were studied in multiple 
sessions, after administration of Te?"O, by the 
oral, subcutaneous, and intravenous routes. 

Using plasma radioactivity after intravenous 
administration as the norm for 100 per cent absorp- 
tion, subcutaneous Tc*""O, was absorbed promptly 


with 9$ per cent or more absorption occurring 45.8 
t 22.7 (S.D.) minutes after injection. . 

Orally administered TO; was erratically ab- 
sorbed with marked variability in the timing and 
extent of SCHON. This variability occurred. be- 
tween subjects and between sessions in a single 
subject. The addition of human serum albumin to 
bind the oral ToO; did not significantly affect 
absorption. 

Six patients with gastrointestinal disease were 
studied for absorption of oral TO, and for 
quantification of TO; and D?! transfer into the 
saliva and gastric Juice after intravenous adminis- 
tration. Gastric juice pH did not affect absorption 
of oral Tc""O,, Gastric juice/plasma (G/P) and 
saliva; plasma (S/P) ratios were greater for pt 
than for DONI in all instances when measured 
simultaneously- iiiam T. McLaughlin, M.D. 


Piepsz, A., Decostre, P., and Baran, D. 
Scintigraphic study of pulmonary blood flow 
distribution in cystic Pod 7. Nuclear 
Med., June, 1973, 74, 326-330. (Address: A. 
Piepsz, Department. of om Hópital 
Saint-Pierre, 322 rue Haute, 1000, Brussels, 
Belgium.) 


Considerable alterations of lung perfusion are 
evident in cystic fibrosis, although no primary vas- 
cular involvement has been shown. 

Seventy-three children from the age of 6 weeks to 
ig years have been investigated by means of per- 
fusion scinti igraphy with a scintillation camera. 

The examinations were indexed as follows: Stage o 
No detectable lesions; Stage Minimal localized 
involvement of apex, hilum, or bases; Stage 2. Ad- 
vanced but localized lesions of apex, hilum, or 
bases; Stage 3. Generalized diffuse involvement of 1 
or 2 lungs. 

Special attention was paid to the actual clinical 
status (remission or acute phase) at the time of 
examination. In the remission phase, correlation was 
found between the perfusion abnormalities and the 
severity of the disease. In the acute phase, striking 
transient alterations developed; their prognostic 
value shouid be determined bv further i investigation. 


iliam T. McLaughlin, M.D. 


MirengtL, Marvin L. Normalized resin uptake 
of displaced "5I-T, using denatured serum. 
J. Nuclear Med., June, 1973, 74, 336-340. 
(Address: Marvin L. Mitchell, State Labora- 
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tory Institute, Biologic Laboratories, 375 
South Street, Boston, Mass. 02130.) 


A procedure has been devised that exploits the 
ability of heat-denatured serum to displace I5. T, 
from a source of labeled thyroxine-hinding protein 
onto a resin sponge. 

Heat-treated sera from 20 pregnant women and 
women on oral contraceptives resulted in resin up- 
take values of displaced P-T, that were the same 
as those in $7 normal controls. However, resin up- 
take values in 10 hypothyroid patients were sig? 
nificantly lower, and in 22 hyperthyroid patients 
were significantly higher than in the normal or 
pregnant groups. 

This procedure has "normalized" the behavior of 
sera with elevated thyroxine-binding capacities, 
thereby eliminating a major source of confusion seen 
with measurements of total thyroxine and the resin 


T; uptake.—William T. McLaughlin, M.D. 
MISCELLANEOUS 


May, R., and Nissi, R. Primäre essentielle 
Phlebosklerose, perivenóse Kalzinose, man- 
schettenfórmige venóse Stauungsossifikation: 
ein Versuch emer neuen Klassifizierung der 
Phlebosklerose. (Primary essential phlebo- 
sclerosis, perivenous calcinosis, sleevelike 
ossification in venous insufficiency: an at- 
tempt of a new classification of phlebo- 
sclerosis.) Fortschr. a. d. Geb. d. Réntgenstrah- 
len u. d. Nuklearmedizin, June, 1972, 776, 
789-794. (Address: Dr. R. Nissl, Neuháuser- 
strasse 2, 6020 Innsbruck, Austria.) 


Based on the radiographic and histologic differ- 
ences of venous calcifications a new classification of 
phlebosclerosis is suggested: (1) primary essential 
phlebosclerosis, in which delicate amorphous calci- 
hcations in the walls of varicose veins are found; 
(2) perivenous calcinosis, in which heavy calcific 
plaques are seen along the large veins. These calcific 
deposits are in the perivenous fat and connective 
tissues; this type is very rare, only 4 cases were 
seen by the authors within a Beta of 26 years; and 
(3). sleevelike ossification in venous insufficiency, 
which consists of web-like plaques of subcutaneous 
ossifications without calcareous deposits in the walls 
of the veins. This type of phlebosclerosis is found 
only in the lower legs. 

The pathogenesis of the different venous calcifi- 
cations is discussed.— Peter F. Winter, M.D. 
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SIEMENS 


Everything revolves 
around the heart. 








Cardoskop U. For the , 
kind of cardio-centric 





examinations you may have 
thought impossible. 





opecial radiographic procedures for angiocardiog- 
raphy and coronary angiography have typically 
required that the patient be placed in a cradle and 
then rótated to the proper angle for x-ray projections. 


This is no longer necessary with Siemens Cardoskop U, 
because the U-arm rotates and the patient remains 
stationary. You can now perform examinations that 
used to be extremely difficult, if not impossible. 


Quick longitudinal, transverse and vertical adjust- 

" ments under fluoroscopic control are readily achieved 
with Siemens floating table top. The U-arm swivels 
2-110' for all radial oblique or lateral projections. By 
turning the table up to 100°, you even get cranial or 
caudal oblique projections. And the patient's heart 
remains in the center. , 


M 


Cardoskop U comes with a high-resolution 7-inch 
image intensifier, or a dual-mode 10/6-inch image 
intensifier. The two- or three-channel light distributor 
to which the TV camera is attached can be fitted with 
a 70mm rollfilm camera, 100mm cutfilm, 105mm 
rollfilm, or 35mm cine camera. 





Cardoskop U. A state of the art system for cardiocentric 
angiocardiography and coronary angiography. As 
with all Siemens x-ray systems, Cardoskop U has been 
4 designed,in response to professional requirements. 
For complete information, get in touch with your local 
Siemens office, or the Medical Systems Division in 
Iselin, New Jersey. : , 


; 


in 


Special armrests built into the 
Cardoskop U examination 
table make catheterization 
techniques easier. 


Only Siemens Cardoskop U provides 
"mixed" oblique projections, often 
used to set certain valve planes 

on head-wall areas in the projection, 
or perpendicular to it. 


Emergency cardiac treatment, 
thoracic examinations and oblique 
projections are performed easily 
by swiveling the table top 90°. 


The New Optimatic Generator 

system perfectly matches the 

Cardoskop U. Benefits include: 
Time-savings, through simple 
operating techniques. 
Organ-related preselection of 
Programmed radiographic data. 


Independent working at each 
examination unit, through storage 
of the selected data. 

Individual setting of radiological 
data at a master console. 
Tridoros Optimatic: 50 kw. 
Gigantos Optimatic: 100 kw. 
Pandoros Optimatic: 150 kw. 


Siemens Corporation 
Medical Systems Division 
186 Wood Avenue South 
Iselin, New Jersey 08830 


In Canada: Siemens Canada Limited 
P.O, Box 7300. Pointe Claire 720,.P O 
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Picker's business philosophy is simple: Total commitnient to better 
diagnostic visualization and radiation therapy. Picker is a pioneer, 
an innovator and a major producer of state-of-the-art systems used 
in diagnostic x-ray, therapy, nuclear medicine, and ultrasound. 
Picker also provides most of the supplies and accessories needed 
o operate these departments. And Picker backs its efforts with 

e largest medical technical.setvice organization in-the field. 
Picker marches to a different beat because serving your profession 
is our only business. | á "P. 





Special-Purpose Rooms 


Vast experience in virtually all phases of the x-ray discipline 
has given Picker a synergistic know-how that enables us to 
serve the most demanding requirements in diagnostic special 
procedures. Picker's sophisticated designs result in greatest 
flexibility in adapting to caseload profiles . . . maximum efficienc 
for patient throughput . . . boost utilization of both space 

and facilities. 


Special-Purpose Room. Photo courtesy 
Radiology Department, Holy Family Special-Purpose Room. Photo courtesy 
Hospital, Spokane, Washington. Pontiac General Hospital, Pontiac, Michigar 
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Cardiology Laboratory. Photo courtesy Special-Purpose Room. Photo courtesy | 
Radiotogy Department, University Hospital Pontiac General Hospital, Pontiac, Michiga 





of Jacksonville, Jacksonville, Florida. : | 
Photo courtesy Rainbow Babies nd Childrens Hospital of University Hospitals, | me One 


Radiographic & Fluoroscopic Rooms 


'icker carries the philosophy of the fully integrated diagnostic system 
ilmost to its ultimate degree in Radiographic & F luoroscopic Rooms. 

n IV fluoroscopy, the entire process—including patient positioning, 
»rogramming, phototiming, etc.—is precisely controlled and monitored. 
.his enables the radiologist to obtain desired diagnostic data on film 
he first time so as to minimize unnecessary retakes. 


General Radiographic Room contains Galaxy table, 
'emotely-Controlled R&F Room contains Picker Epic Horizontal/ Vertical Tomographic attachment, 


emotely operated diagnostic x-ray system. Photo 800 mA generator, ceiling tube mount, Collimatic 


ourtesy Radiology Dept., El Camino Hospital, collimator. Photo courtesy Jackson Memorial Hospital, 
fountain View, California. Miami, Florida. 
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neral Radiographic (Bat Man) Room contains 
ng radiographic table with manually adjustable 






Radiographic/Fluproscopic Room with Galaxy x-ray 
table, spot film device, image intensifier, ceiling tube 


limator, illumigated ceiling tube mount, 300 mA mount, 500 mA generator. Photo courtesy Port Huron 
1erdtor. Photo X i 


urtesy Cardinal Glennon 


" Hospital, General Hospital, Port Huron, Michigan. 
morjal Hose or Children, St. Louis, Missouri. 
















The Picker Mammorex* i is a completely coordinated TE 
radiographic system — the first specialized mammography _ 
unit that consistently shows the entire breast, from nipple back 
2e rib cage. Because Mammorex shows the complete 
every desired position, it significantly increases the 


lity of Seeing even the smallest microcalcifications. 


ID image quality 
e-of-the-art x-ray tube, € 
nmography, combined with if 
pressor. Since Mammorex is € 
ipletely moves around the patient, exe 
significantly decreased. 4 





Unretouched radiographs courtesy of Royal Victoria Hospital, Montreal. 


Mammorex is the first such 
specialized system that shows 
the entire breast all the way 
back -to the rib cage. 









Only when «pe chest wall is 
visible can one be sure 

that all of the breast is on 
the radiograph. 





| 


amynorex is a function of the latest 
ically designed for 

aique Mammorex breast 
ig System that 


Malignancy shows no 
geographic preference; 
lesions proximal to the chest 
wall are visible with 
Mammorex. 





Mammorex yields high 
contrast even in the case of 
the dense s breast. 
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Cassetleless Radio graphy 


Picker is the unquestioned leader in cassetteless radiography, 
having introduced the cassetteless concept several years ago 
with the Automatic Chestfilmer. Today, a typical cassetteless 
installation might include Chestfilmer with/without Rapido®, 
Rap-X™ film transport system, and Diplomat™ processor(s) to 
serve the two radiographic units. This equipment can service an 
estimated 70% of the needs of the average busy Radiology , 
Department, and can do it at lower cost through faster patient 
throughput and maximum utilization of space and facilities. With& 
cassetteless radiography, diagnostic images are of superb quality M i 
. . . free from artifacts caused by dirty, hard-to-handle cassettes. 














Complete Cassetteless Radiography room contains automatic Chestfilmer and Rapido, both integrated with and feeding into 
iutomatic processor via Rap-X film transport system. A single generator with phototimer provides power to both rooms. 


?hotos courtesy St. Mary's Hospital, Lewiston, Maine. 
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Ultrasound | 


Ultrasound approaches the ideal as a diagnostic tool in that 

it is noninvasive, nontraumatic, and nondestructive at normali 
diagnostic levels. Significant among its advantages is the abi 
of ultrasound to permit visualization of soft-tissue structures 
that cannot be seen well, or even at all, with radiography. 
Improved diagnostic procedures have been developed utilizii 
ultrasound in conjunction with x-ray and nuclear studies. 


Ultrasound is finding widespread uses in cardiology, in 
hepatic and renal disease diagnoses, and in cerebral studies 
of various types. Perhaps the most significant use of 
ultrasound is in gynecology and obstetrics since it avoids | 
ionizing radiation of the pregnant uterus. Picker Echoview™ 
systems, including the new Echoview X cardiac,unit, are 
the world’s best known and most universally*used apparatus 
for imaging with ultrasound. 





Ultrasound scan of left vÉntricle posterior wall taken on Echoview X t aet à 


Rel fas prumecicu ity Ul " HOS iin PUL LN A ad 
nuclear diagnostic equipment. One of the most significant 
the new Dyna' "Camera 2C, an Anger-type camera with a 
dically new detector that provides the finest diagnostic gamma 
ages ever produced by a scintillation camera. In combination 
th the Picker Omniview'" moving patient table, it can 
oduce whole-body, minified images in as little as 10 

nutes. And Dyna Camera 2C is adaptable to 

isting scintillation cameras for use with Picker's 
imputerized Image Enhancement System for 
uiformity correction, background suppression, 

d contrast enhancement. Exclusive features 

the Picker Dyna Camera 2C include 

solution greater than 3/16 inch . . . better 

earity ... greater uniformity over the 

tire 11.8 inch field of view for clearer 


agnostic images. 





The Picker Magna? Scanners in use today throughout the 
world probably outnumber all other gamma-imaging devices 
combined. The new Magna Scanner, and dual Magna 
Scanner provide virtually automated scan setups, including 
highest quality color scans. Productivity is high because 

the instrument gives consistent scans with minimal retakes. 





E , à 
Magna Scanner 500D using 10-degree caudal technic. Photo courtesy Los Angeles 
County Harbor General Hospital, Torrance, California. 


Technetium 99" 
ePolyphosphate 
Whole-Body Image 


Left Lateral Brain 
Image from Dyna 
Camera 2C (5096 


reduction) 





ie Posterior kidney scan: Dose 300 „Ci 197 Hg; line spacing 
2 mm; scanning speed 250 cm / min. Impression — Possible 
cysts in both kidneys. [ 
e 





Radiation Therapy 


Using diagnostic x-rays, Picker's TherX™ 
simulator pinpoints tumors, confirms entry and 
exit ports, and verifies beam coverage at every 
phase of the treatment to maintain the vital 
radiation beam /patient relationship. TherX is 
also invaluable as a teaching tool, or in aiding 
the radiotherapist in developing radiation 
treatment parameters. 


Picker's credentials in radiation therapy 
extend from Cobalt-60 capsule manufacture to 
designing and producing the new C9 and V9 
therapy units. These are a fourth-generation 
technological advance in cobalt radiation- 
therapy equipment. The C9 unit, featuring 
wide-ranging capability in moving-beam 
techniques; also has unprecedented isocentric 
accuracy, and enormous flexibility for setting 
up accurate, multiple-fixed-beam therapy. The 


Picker V9 vértical unit offers a full complement 


of technical advantages identical to the C9 
rotational unit. Safety is paramount in all 
Picker designs and both units incorporate 
triple-safeguard systems for source security. 


herapy Room with Picker C9 Cobalt-60 unit. Photo 
ourtesy Radiol&gy Department, George W° Hubband Hospital | 
f Meharry Medical Col llege, Nashville, Tennessee. 





Therapy Simulator Room contains TherX, 300 mA v 
generator, Decalix TV imaging system with isocentric 

diagnostic stretcher. Photo courtesy Manitoba = 

Cancer Treatment and Research Foundation, 

Winnipeg, Manitoba. 






















` 4 r ttn ae 
Therapy Simulator Room as seen from control booth. 
Photo courtesy Manitoba Cancer Treatment and 
Research Foundation, Winnipeg, Manitoba. 


Other reasons to buy from Picker... 


Now that you've seen some of Picker's diagnostic visualization 
and radiation therapy equipment in actual hospital applications, 
look at other aspects of Picker's working corporate philosophy. 
For example, our Film Systems and Supplies organization 

stocks over 3000 individual items to keep your Radiology 
Department operating smoothly, efficiently and economically. 
(A complimentary copy of the Picker catalog is available to 
you on request to your Picker fepresentative.) And to close the 
circle of total commitment to the medical profession, Picker 
maintains the largest technical sales/service organization in the 
industry numbering over 1000 strong. 








Providing images for health . 


ONE OF THE C.I.T. COMPANIES 







Picker Corporation 
* 595 Miner Road, Cleveland, Ohio 44143 


When it comes 

to patient-film 
identification, - 

you can't beat 

' the system. 






SB RA BHO ON IY 


Step 1. Type or write 
patient data on special label. 






Step 2. Mount label on 
Chron-I-Sert insertion strip. 







Halsey Chron-l-System. a 
It lets you see the problem »& 
in a new light. — 








New Halsey Chron-l-System provides positive Qe" | Vip HESSE 
patient-film identification in ordinary daylight — Step 3. Insert Chron-lSert 

without opening the cassette or entering the darkroom. inte Exciter: 19/8 tem conan 

Chron-I-System is a simple 4-step technique that 

takes only seconds. The system consists of special 

labels, insertion strips, an Exciter and Halsey 

Chron-I-Settes. It's extremely flexible — can also be 

used with patient “Charge Plate" imprinters — 

and permits positive film identification before or after 

X-ray examination. Chron-I-System requires no 

X-radiation, thus no “burn-out” or "coning cut off”. 

It eliminates identification printers and minimizes 

the possibility of film misidentification. 

Halsey Chron-I-System. You can't beat it for speed or 

efficiency. Call your dealer for a demonstration today. 


MEDICAL PRODUCTS DIVISION : Qa MAUS 
qus UNITED STATES RADIUM CORPORATION Step 4. Place Chron-l-Sert in 


1425-37 STREET/BROOKLYN, N.Y. 11218/(212) GE6-1700/ TWX 710-584-2358 , Chron4l-Sette slot. Remove in 


New|" XOQMATIC] Products from Kodak. 

4 whole new approach | 

o improved image quality. 
orth considering. 





New total-contact cassettes. 
New screen and film combinations. 
New patient identification camera. 


With these new X-OMATIC Films and Intensifying Screens. 
Kodak offers you three different and separate medical 
radiographic services. For general. extremity and high-speed 
radiography. And each radiographic service provides vou 
with the excellent image detail vou need. 

Most important. the KODAK X-OMATIC Cassette virtually 
eliminates screen, film contact problems. Its curved cover 
rolls out air for uniform screen, film contact. Also. the 
cassette is lightweight. durable and handles easilu Has a 
special latch that opens with one hand for fast. convenient 
loading and unloading of film. 

The patient identification camera records vital data on the 
adiograph in one second...along with the time of exposure. 

And finally consider this: vou don't need additional 
processing equipment for your X-OMATIC Products. You 

an use your present KODAK RP X-OMAT Processor to do 
the job. 

Kodak quality works for you because we look at radi- 
graphy from your point of view. For further information 
bout any of the Kodak radiographic products. consult 
our Kodak Technical Sales Representative. or your 
-ray products dealer. 


astman Kodak Company 
Radiography Markets Division, Rochester. N. Y 


odak quality. It's worth 
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-one radiopaque for 
only one procedure 


specifically designed for accurate 
well-tolerated retrograde cystourethrography 





Specifically packaged. 250 ml. in calibrated Well tolerated. No irritation or other undesir- 
500 ml. bottle for dilutign with sterile water or able effects have been reported following its 
5 percent dextrose solution. administration in clinical investigations.* 


Complete in a single unit. For greater dilution — *Data on file at Sterling-Winthrop Research Institute. 


capacity— calibrated bottle conveniently suited h c; 
y— calibrate : | ic f 
to 1 to 1 dilution. For flexible dosage range— the specitic for retrograde cystourethrography 


concentration is easily adjusted over a New Hypaque-Cysto 
wider range. 


brand of 


meglumine diatrizoate, USP 


a logical addition to \ 
the expanding Hypaque® 
product line 


Hypaque-Cysto: 


brand of 
meglumine diatrizoate, USP ° 


` 
Sterile Aqueous Solution 
For Retrograde Cystourethrography 
Description: Hypaque-Cysto is a radiopaque mecium which 
contains approximately 141 mg. organically-bound iodine per 
ml. It is a 30 per cent (weight/volume) sterile aqueous solu- 
tion of the meglumine salt of 3,5-diacetamicio-2,4,6-triiodo- 
benzoic acid (C;4H5,13N30;). The viscosity is 1.94 cps at 
25°C. and 1.42 cps at 37° C. The pH is adjusted with hydro- 
chloric acid or meglumine solution. Hypaque-Cysto is clear 
and colorless to pale yellow. It should be protected from 
strong light. The solution is relatively thermostable and may 
be autoclaved. Calcium disodium edetate 1:10,000 has been 
added as a sequestering stabilizing agent. 
Action: Hypaque-Cysto is a diagnostic radiopaque medium 
which provides visualization of the lower urinary tract. 
Indication: Hypaque-Cysto is indicated for retrograde 
cystourethrography. 
Adverse Reactions: No irritation or other undesirable effects 
have been reported following the administration of Hypaque- 
Cysto in Clinical investigations. 
Dosage and Administration: After the bladder is emptied, 
Hypaque-Cysto is gently instilled without force, often beyond 
the first desire to micturate, but not beyond the point of 
urgency or mild discomfort. The volume required to fill the 
bladder to slightly less than capacity may vary from patient 
to patient. 
Bladder capacity in normal adults is generally 200 to 300 ml., 
and rarely, up to 600 ml. Capacity at birth is 20 to 50 ml., and 
increases about 400 per cent in the first year. In children 
3 to 5 years old, bladder capacity is 150 to 180 ml. In 
children older than 8 years, it is in the low adult range. 
In disease, bladder capacity in adults may vary from 50 ml. in 
neurogenic "reflux" bladder to over 1000 ml. in autonomous 
bladder or chronic lower urinary tract obstruction. 
Repeat examination may be required to detect reflux, or in 
function studies. 
The concentration varies with technique and equipment used. 
Hypaque-Cysto may be diluted with sterile water or 5 per cent 
dextrose solution, as indicated in the following table. 





Final Solution 





To Make Add Contains 
Sterile water 

Final Final or 596 dextrose 

conc volume solution lodine 
30 96 250 ml. — 141 mg./ml. 
25 96 300 ml. 50 ml. 118 mg./ml. 
21.496 350 ml. 100 ml. 101 mg./ml. 
20 96 375 ml. 125 ml. 94 mg./ml. 
18.896 400 ml. 150 ml. 88 mg./ml. 
16.796 450 ml. 200 ml. 78 mg./ml. 
15 96 500 ml. 250 ml. 71 mg./ml. 


How Supplied: Calibrated 500 ml. dilution 
bottles containing 250 ml. Hypaque-Cysto; 
rubber stoppered, with inner remov- 
able seal and screw neck. 









Winthrop) 
Winthrop Laboratories 
New York, N.Y. 10016 


Winthrop... 
the company 
that offers you 
a choice 


(1620) 











13-1A 


* THE NEW IMPROVED 


STANFORD 
X-RAY STEREOSCOPE 
—CONSULTATION IN 3-D— 


—- 

















International usage for 
over 30 years—be up to date 


See Your X-Ray Dealer 
—MADE IN USA— 


SCHNEEMAN ELECTRONICS, INC. 
GRANT'S PASS, OREGON 


For Clinical 
Reference, 
Teaching, 

Lectures. 


Fit any 2"x2" 
Viewer or Projector 


JUST RELEASED 


RADIONUCLIDE 
FUNCTION AND PATHOLOGY 
by Gerald S. Freedman, M.D., 
M.D. and Eric Effman, M.D. 


BRONCIIOGRAPHY-Variations and Anomalies of the 


EVALUATION OF THYROID 
ARIETE a 44 slides 
Steven Landgarten, 


Arborization of the Bronchial Tree .......... 54 slides 
BRONCTIOGRAPHY IN THE DIAGNOSIS OF PUL- 
MONARY-NEOPLASM ...........5555.....50 slides 


USE OF BRONCHOGRAPHY ESTABLISHING THE 
DIAGNOSIS OF VARIOUS BRONCHOPULMONARY 
DISRABMIS. 23:4 re hika ceric miei veis eus OO Blades 
by A. J. Christoforidis, M.D., Prof. Radiology, Ohio 


State Univ, 

TYPICAL RELEASES 
PITFALLS, HINTS & CLUES IN EXAMINATION OF 
CHEST RLLM (Part 1) i.:.:42 rw 41 slides 
by Charles B. Storch, M.D. e 


SINUSES AND MASTOIDS 
by John H. Gilmore, M.D. 


E rer E IE abu. 


ORDER DIRECT @ For other series, ask for catalog B 
















$22.00 


$24.00 


$24.00 


$24.00 


$20.00 


$24.00 


MEDICAL FILM SLIDE DIVISION 


Micro X-Ray Recorder, Inc. 
3755 West Lawrence 
Chicago, III. 60625 


312/478-8560 


PHILIPS 


® TM N V. Philips of Holland 





A 411 pound 
parallelogram you'll 
really appreciate 


A parallelogram is unique. Especially 
one weighing in at 411 pounds. | 


When it becomes part and parcel of a 

Philips Polytome—then you've really 

got something: 3,630 pounds of sophisticated 
precision for the most revealing 

tomographs, ever. 


The parallelogram is so perfect for 
tomography we almost suspect Euclid of 
having worked out the details just for us. 


Our Polytome produces tomographs 
with constant enlargement and uniform 
film blackening. The parallelogram with 
its fixed fulcrum maintains the ideal 
geometric relationship between X-ray 
tube and film plane. This, in accordance 
with the universally accepted 
Grossmann principle. 


Any other approach would be 
a compromise. 


Use the linear, circular, elliptical or 

startling 1 millimeter cuts of the hypocycloidal 
motion. All the principles 

engineered into the Polytome assure 

you of outstanding results. 


No matter how you slice it! 


For more information write to: Dept. T/M, 
710 Bridgeport Avenue, 
Shelton, Conn. 06484 


PHILIPS MEDICAL SYSTEMS, INC. 


A NORTH AMERICAN PHILIPS COMPANY 








5 Pho/Gamma... 
- the camera of the future... 


can do more right now than any other 
'. scintillation camera in the world. 


Pho/Gamma can do more because initial scint photo study—and many 
ewe've taken the three most important more features, including the totally 
qualities that make a scintillation variable area of interest capability— 
camera great—sensitivity, all at the push of a button on the 
uniformity, and high resolution—and master console. 

included an exclusive fourth: Pho/Gamma. Everything about it 


sounds like 2002 A.D., but it's here 
now for you to use. Contact your 
Searle Raciographics (formerly 
Nuclear-Chicago) Sales Engineer, or 
write to us for further information. 


Clinical Versatility. 


Our Pho/Gamma System is available 
with a complete range of instruments 
to perform today's clinical procedures, 
and to facilitate the work of those who 









are making the future of medicine SEARLE 

happen. Among these capability- 

expanders are: Various, specialized Searle Radiographics Inc. 
collimators which allow you to choose (Formerly Nuclear-Chicago) 
the optimum resolution and sensitivity ea 
you need for each study, because Des Plaines, Ilinois 60018 


Wiegerbruinlaan 75, 
Uithoorn, The Netherlands 


two or three collimators can not meet 
the exacting requirements of every 
clinical application. 

The Tomocamera™ for imaging 
organs in 4 separate and variably 
selectable focal planes at one time. 
An Anatomical Marker which 
electronically provides direct transfer 
of anatomical landmarks to all film 
readouts and system accessories, and 
eliminates the need for cumbersome 
radioactive markers. A Clinical Data 
System (CDS-4096) to perform 
functional data manipulation and 
present the processed results as 
unambiguous, easily interpreted 
results for more accurate and faster 
interpretation. A Data-Store/ 
Playback System which allows you to 
digitally capture the scintillation 
events, play the results back at your 
convenience, study. step-by-step, the 
nuclide distribution in the organ, and 
interpret the study with information 
that might have been missed on the 


. The future-oriented company 


c 
-> 
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CHARLES C THOMAS * PUBLISHER 
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A STUDY GUIDE IN NUCLEAR MEDICINE: A | 


Modern, Up-to-Date Presentation compiled and edited | 

by FUAD ASHKAR, AUGUST MIALE, JR. and |. 
WILLIAM SMOAK, III, a/] of the Univ. of Miami School 

of Medicine, (22 Contributors) "73, about 544 pp., 312 " 


il., 44 tables, paper and cloth E 


This book contains the lectures presented at the Annual OBTAIN MAXIMUM 
Nuclear Medicine Seminar and also presents illustrated 


materials from this lecture. It includes several sections MARKET PRICES... 
explaining the basic science of nuclear medicine, radio- fro the nation’s 


pharmaceuticals and radiation therapy. Some of the 
topics discussed are interaction of gamma rays with 


largest buyer of 
used x-ray film... 


matter, reactor and accelerator production of radio- 
nuclides, application of the dilution principle, basic 
mathematics of nuclear medicine, electrolytes and body 
composition, essentials of rectilinear scanning, evalua- 
tion of renal function and anatomy, principles of 
radiation therapy with radionuclides, radionuclide 
cisternography, particle and photon radiations, bio- 
logical effects of radiation, radiation detection, hemato- 
logic application of radionuclides, blood flow measure- : . 
ment with radionuclides and intracavitary radiocolloid 36 years of integrity 
therapy. we purchase all brand and sizes of used x-ray 
film from anywhere in the United States ... and 


clackactactactocta we pay the freight cost. 


we pay in advance if requested, or immediately 
upon the receipt and weight evaluation of your 


CORONARY ANGIOGRAPHY by HAROLD A. shipment. 

BALTAXE, Cornell Medical College, New York City; our maximum market prices are gauged by the 
KURT AMPLATZ, Univ. of Minnesota Medical metals market and are adjusted continuously to 
i mes x : ` LEVIN. Cornell reflect full value. 

School, Minneapolis; and DAVID C. LEVIN, Corne S dies iind éinne nania Pay: 
Medical College, New Yt rk City. 7a. 256 pp., 173 | ment Bonuses for consistent shipments of used 
il, $22.50 x-ray film. You reduce storage problems, earn 


highest weight increment prices. 
Written for cardiologists, radiologists, anatomists, 


pathologists and anyone interested in the field of write for—your computerized, up- 


cardiac anatomy and pathology, this book is to help to-the-hour Quotation for Purchase 
ae l i i À i ; Plan that assures you of our 
clinicians involved in the diagnosis and treatment of pledge to give . . . Maximum 


coronary artery disease to interpret coronary angio- Market Prices. 
grams. It describes gross and radiographic anatomy of 
the coronary artery tree and also provides a descrip- DONALD McELROY, INC. 
j 2730 commonwealth ave. 
north chicago, illinois 60064 


Please send me COMPLAN TODAY. 


tion of diverse pathologic processes involving the 
coronary artery tree. This monograph is not re- 
stricted to atherosclerotic coronary artery disease, 
but also deals with congenital anomalies, There is a 
section describing equipment and different techniques 
of catheterization, their order of frequency and post 
operative complications due to th® new surgical pro- 
cedures. Emphasis is placed upgn visual descriptions 
and almost every condition is illustrated by accom- 


panying radiographic or schematic drawings. 














301-327 EAST LAWRENCE AVENUE 
SPRINGFIELD, ILLINOIS 62717 
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One if by land... Co S 
. twoifbysea... 
three if by Profexray. 


The breakthrough is'coming. 


Here's the leader of things to come in radiology equipment: third- 
generation design in x-ray generators. 


It's the Profexray Patriot. The first of a new line of totally modular, 

three-phase generators. It's your opportunity to initiate three-phase 

capability at a single-phase price. It's our opportunity to revolutionize N 
the way you expose x-ray film. 


The new Patriot generator delivers 800 mA, 125 KV. Its control panel is 
completely detachable; you can leave it on top of the compact, desk- - 
height generator. Or you can install it in a remote-control console. 

Or you can simply hang it on a wall — in the radiology department, isi n 
in an operating room — anywhere. 

The Patriot three-phase generator is a major American technological 
accomplishment. It is only one of many new Profexray units, each built 

to a key concept that will speed a procedure, overthrow an outmoded , 
way of doing things, innovate changes that can revolutionize your 

departmental efficiency. 

You really ought to talk to your Profexray man. 

Ask him about his revolutionary ideas. 


Sc HP c 
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The 2nd American Revolution: a 
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What do you say to the mah whe 


perfected the x-ray tube, holds 83 patents, 
and is in his 101st year? : 


On October 23, Dr. William David Coolidge of his achievements. Dr. Coolidge holds 83 patents, 
celebrated his 100th birthday. World scientists received during 39 years with General Electric. 
recognize his development of ductile tungsten Some 16 honorary degrees from governments 
which made possible the reliable economic and international Societies, together with 
incandescent lamp. The medical Profession 8 honorary degrees from universities here 
identifies him as the Scientist who perfected the and abroad attest to his scientific genius. 
m@dern x-ray tube. Millions everywhere live We salute Dr. Coolidge as he enters his 101st 
more comfortable and healthier lives because year. A singular breed of men helping man. 








General Electric Medical Systems, 
Milwaukee, Toronto, Liege, Madrid 


Happy Birthday, - - 


Dr. Coolidge. 
And thanks. 
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